




I . 4=5} =5j 


3114 31 3H 4^H H4 44:1 1#4 
S(Euclid ; ? B.C. 325~? B.C. 265)4 414 7J-# 
4(acade-micism), sflKHeron ; ? 10 —? 75)4 4 
434(realism), d] 343-4(Pestalozzi, J. H. ; 
1746-1827)4 o)134(humanism)3#3$ll-. 
-fHt4si W 1311 4iWM °}^ 111 4 
S133*i 4434-3 314H 71 411 133 $1 
-i- #1 -^41 114 £41 1S1$J4-.341 1# 

437} 14-4 *J6a 0]3- 3«|vg- 4 3} °- 0 ]_u| p] , 

71 ol44 &131414 o}4§- ^rflTgJf} 3W4. 
31! 4S-CLS4S1 <51^4 &p\ 4S44 oj^o)] 
iH 114 41117} S*34$iS 444 ! 

414. 41H ‘1131 S\ SHl 

3 1 3 $14. 4114 11 311 11434 414 
4! 444 A] 7)1 4 4! 207417] 3l2) 4=4 3l 7)14 
H°l&4. #4^1 °}44- 14 • !#4 3°d4 tv) 
14 340] 444-8:44443.4 144. 

444 44 471 444 44 si 7)14 H444 # 
4-$1 (Klein, C. F. ; 1849-1925)4 447]- Si4 
HKTreutlein, P. ; 1845-1912)4 44:444 
IS! 1 1144, mil £ • n 4-124 £4 
444 ls<*H $147i 1 444 443 4.4. 

IS, 5)1345.44 444 3471- 44! ^44^1 o] 
44 44 A i 444 4 7f4 0 143 4 4 $14. 4, 
44 344 o}!4 44 $14 311 °}14 4444 
34H 44 444, 4-§-4 44 7^3 $14 44 
44 444- 41-4 44 4! 44 34 124 444 
7]34$i 7J4°14, 414 3114 #1444 3! 
124*4 114 44-3 l 4 $14-. 


rf 

i*L 1.44 S14 14 

44-34-4 4-414«]-44 34-4-44 7H^44- 
1435.44 v 4 114 71-44 44,14-4 • 314 
71-44 14, 344 7144 44,144 #14 44 
14 4140] 4-44- £ tfls 4^-4- 3 014. £ si- 4 

4-4 4S44 3*1 4 $11 4373.-H4, 31 

S ■ 44-74 7lJ3^ . ^4j^ ! fc41 . 4f-74 Alp] 

4 • 4-4-41 li- £43 4444 141144:43 
$14-. IS, 114 4:447-14 4114-4 7}4® 4 
44 *RHS4 14S4- 44:4, 4 A 14 71-447-14 
141414- 437^, a}s] 4-44 71-447-14 7114-44-1 
4 7^ 133 if -13 $14-. 34114- 34-111 

4 713.44-1444 1S1 zl 334 4-43311 
4-3 3°]-3 4"$1 °114 4-. 

iSl^o] 3114011 CHSSU 34 3l°| 

SXH 

—1 —I 

34-4 43134-114 m 57) 4 34-4 43 
47-13 734-131144-4 $134-4144 4-14 
44-. 41433, ‘34-4 14’ 1 734-1 41 4! 

4-4-114417143.014-. 

7}. 44-01 aI- 314 tl 3dd$L2^*l aj%3 -444^ 
41US141#334171141- 71314 
^11414 

4-. 4314 111417^14 4447-1 #1414 

<344-, 34 4-47} £413S 71-41- 4414 

°]33 0141-01 43 Afltfls. 41431 H 4 
^14-4 • 3<£414 

4-. 44°114 7413 $il 44 7}4 141344 
4413 4-14 *■ 3*>4 4-4 
4-. 44 4 $1 44 #114 3 $13,4 7] 47I opg-4- 
14 #411 #13 $1314-1 $1 
^14414 

44-11 $M4 $1314 14 4 4114,31 si 
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44#4#444 *444 #4# 444 #44. 

( 1) -*ho| 7^i°i *s 

#4 H#°W# U^IMl #S4 #44 444 
4 an- **44# a# 44. sa #4 

4 ^l7> 4* ^%Sl 1*44 Oj^a 44* 

s. a*a# #a*s 4-1 a* a-a# 444. *# 

4*4* 71144 ^5% *§44 44 *4 44 44 

* 44# 444 E]P} ifl-g-E. 144711 44. 

iEtb aa-ass m aa, 71*014-3 a*a ^ 

aaa 4*444 a#a &s, **4# a-st- n- 

* 4# 4-44447114# 4 # # 4S4 414*4. 

(2) *44 ■ saa 7^i°i tm 

444 44* 44, 7l#, €-4, 4# 4 44 #4 

* *s44 44. 4#* s* 444 444 741 

* 44^1 $144, 444 44 44 4 #44 44 
4°> 44. 

444 444 444 74 1* 44 4#44. ** 
els. 71444 44 a 741 s. 444 s 444 m 
o)l 0JS7W4 4*4 44 4444 4 444. 4 
44 4444 444 44 444 *3 444 4 
4444 m 44 oi-q^i, *«)- 3*s # 1-4 
#44-# 4444 a *44 44 44 444# 
444. 44 *#44# 44^ 4444 4 s., # 
444# 444 *44 444 #-44 • *4 
4 7>4# 44 4*#4 4 4 45L4 44 44 4 
-3-4 444. 

(3) £o^ 7 Fx|o| *g 

44a 44444 =l 44 4444 444 44 

44 aaaa 444 444447 } 44 aaa 4 

44 4444471- a-a aaaa 44 4444, 

45 43 444 44# 7>4 4444 7l*a4 
7i4i44. 4 , #aass. 434 # * 4 , aaa-4 
4 44 44 444 444711 44. 44 44 #4 


444 444 4ass. 444s, 4 444 4* 
444 4-4471* 44s 44. 

(4) 444 »*4 44 

44-33.44 #44 #4-8-4 #44 444 44 
44 443.4 #4 4*4 %44M, 4*4 Afls. 

# 4 # 4*4 4 # # 4 # 444 4 44 # 44 
4 . as.* 44a a a# 4*4 44 # a* a-a 
a a# 4 °h 4## a# #*44 44a #*4 
444 aaa# a-M 444, 344 4*44* 
4 * 71*1144 4 «fla 4444 # 4 * # 44 # 4 
4 **£.* 711444 444 . 

441 4444 4*#4 444 4s 4** 4s 
4# s#*, * °1*4 44444 #444 3 M 
44 44 4 44# 444# 4s. 4*44. #4 

* 4433.4, s4s 44a 4*33.44 #4 
4## #44 °1*4 4-44# 3*44# 44# 
34444 44. s4 #4444 #4*4 #4# 
71-44, #44 4# 444 # 4s# 4S-4-44 
4 444. 

*44 440114 EW4# *4 s*°| ^£. 

*4# 74J- #*4s 444 4 a 4*33. 
444 4444-si 44. s44 444 44 #°lia 
# #44 711444 7114444 44443.741 44 

a jl #4 #a as# *4 * 44.19894 *as 

(Lucas, J. F.)# #44 44 ##4 444## 4 
#4 44 44 7>a# 444s 44. 

7>. #4-* 44414 4 3^4 4-4*4- 441-4 3 
444. 

4. #44 44# 44444. 

4. #4# 444 4444. 

4. #4# ## 4*4 #44 #4# 444##, il¬ 
ia #714 144 7in* *401 443*4 
1*44 &4. 

4. #4# ** 7 i- 7 i- a-f-a *44* a°i 4 . 
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2*4 2447H1 42 4* 34 24* 

4 22* 7}axl^ sj-Hj-i- **44 22. *4* 2 
2* *4 *24 *244 2*42 *3* 4*43 

5 33 4 * ^T-^Sw^lTll 7 }a .44 44 . 19934 *3 
(Ness, H.)* 22* 2*2 44 712*3 44. 

“44 444 441- 44444 444 *34 2*3 

4 4^44Ahs., 444 4a4 444 441- 44 
4 444 4444 4444. 444 444 44* 
43.4# 444:44 J:4444 44 

44 4^14 *2 °}*4^£ *44 4444 22* 
4 ♦*** 4444 4444 4**2.4444. 4 
4* *44 4**4 444 44 444 3*244 
4. *4* *44 *4 44 44 4 4 4*44.” 
444 *44 *44 4^4 ■ 444, *44 • 44 
4, 4J:4 ■ 444, *44 ■ 4*4, 444 • 444 
**2 2.44 * 4*4, 4* *4*2*4 2*2 
4* *4 s*4 *3* **4 * 44. 

(1) 71^4 ■ *§444 2*4* ** 

*4* 44-44* 4*44 4* 44 *44 42 
4 44* 4444 452.3 **44 4* *4. 
444 44* **4* *4* 4*4* 4444 
44 444 444 44 *44 4* 444* 4 
44* 444. 444*2, 712*4 **444 
**4* *3* 4*4 *4. 

® 44444 **4 44 ■ 4*4 *4 
©44 42* 4*44 4 *44 44H *3* 
44•4*4 44 

© 4444 4*4 *4471 *4* 444 ** 

© 4*4444 444* 44 7*1 *444 *4 
4*4 

(2) *44 ■ 1M4°1I4 2*4* *2 

24-4 24* 3 42HH $1*4 24-4 4-** 
2*4-4-* 224 *44 44-. 24- 4 ,24 ** 
344 2244 7114*2. 4*44 4*4 *22 
44 4.3, 444 *444, *44*2.4* 27} 


4* 444-. 224-4 4*4 224 242 42 
4 ■ 2444 44*2 *44441 *71144 24 
2 4*4 2 42. 444*2, *4-42 4444 

4 2*4* 22* 2*2 22. 

©27114 4242 *24 44 224-4 7^4 
47<!2$1*4 444 44 
©24 424 4444 44* 222* *44 

42 

©Afs] *42 gflAqig- 4 oii^ 444-44 *7^ * 
4 44 

(3) 7 1** • §4§4W 244* 2* 

24* 24 424 44 444 711442 44* 
7132*3, 71*4 44- A }** 4*4 42. 3 7l 
3* 7}42 42433 *** * 5134, 244 
4 4224 422* 4*2 24* 2 42. 22 
4 44* 4* 44244 4* 44 *4** 4 
244 2*4 2*44, 4244 *4* 4711* 
2 42. 424**, 71*22- *24 

*2**2*242. 

©4*44 3- <£2 sii7iia.Ai4 ** 7l*2 7114 

4 *24 424 *4 

© 224 34, 47j-4 37J-, 71*2 *7 0 i- 4 *4* 
24-4 4 A l-*2 *44 4=2 
© 4*7^2 442* 7}4 22 444 7}* 42 

(4) *a|4 ■ 2*424 £#4* 2S 

22* *442 711444 4471 44* *4* 4 
23 *2. 2244* 4*4* * 

44 7}2423 3*4 24* 44433 24* 
3, 22 3** 4711435.224 7}3 42. 2* 
* *44 4*4 *4* *24 *44 ■ 4*44 
2*4*3 * 2 42. 

4*43*, *47^* 4*7^12 3*4* 2-3* 
2*242. 

©3444 o]22 7}4 24* 2* 424 22 
*44*4 
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©tl44Ml 44 4-44 HI 44 444 H 
14414 

®1«14 144 444 4*34- oll-£tflH t}!4 
4 ^7fl 14 ^ 

(5) *\u\M . a^oilAi £#41 IS 

14-1 1141 4111 =L <>}1414 144 *3 
5.41 441 44. £44 4H44 €111 
1444 144 44* 44 1144 44°14 4 


441 £44 444£5. 414-2.44 144 44 

ef3-44 44 4°14 

444 444 

44 4 44 4S- 244 44 44 4 44 4 
444 42-4 44°3 4444 4£5., 444 441 
4t°34 444 441- oil?} Afls^- ^z]-s-a Afla 
4444 4414144- 44444 444 4 4 44. 



4444 444 4444 £44 44 44 44 
2 4014 

44,444 £4 41- 44 4444 444 44 
41 41 €4£5. 44, £ 44££4 444 4 
44 £44. 44£ 44- 444 4-4445. 44 
44 444,444 44,444 44 44 444 
447} 4*344. 

444 4444 4444 4 4444 4444 £ 



44 444 444 €-3-4-4. 444£5., 444 
4 44444 £*44 IS! 444 44. 

® *14 44 44 7}4 45-1 *35.1 4-41444 4 
444 444£S-4 444 444 £444 44 
©444 4444 444 44 444 144-1 
444 44 

©44 44°14- 44 444 ill 444 44 
444 44 44 


/ 444 Alia 

' 7 444 4£4 444 73444 44 • 44 

44 4444 4444 41414214. 44, 4 
4 7}4 144 42.1- If - 1 444, 44:4-147} 
2 1444 -s f- # 01 , 4 . 44:4-1414£ 44-4 
1 It} 44444£ 4-£44 44 4:414 4£4, 
144 4441 41 4444 144£5. 42.sH 
41444 4444 £441444. 44£5. 44 
1 444 145. 4442. 444711 44, £414 
4£5. 444 14445. 44414 45.1 444 
4441 444. °144 444 44H 44 441 


€44 ## 

44411444 4444 114-11144 («4 
ffitH 44 €4 €4(IHlMi?) 0 K €4 444 £ 
415.1 44 44(1^®^), 44 44lni4?f£), 
144 4’t(t»i24iJ) 1111 44. 44£ 
(Wallas, G. ; 1858-1932)4 44 - 44 - 440 ] 4.4 
15il 14(HWS), 14-OPflt), 44(141), 44 
Mf£)4 441444. 

4-11 4£l££(Diophantos ; ? 200 ~? 284)4 
£44 44 41411 £41444-- 

£1€4yl £4£5., ^ 144£5., y 14! 

£s 144-. 2.4 4H 41 1 54 4°3 444£ 
4, 25.4- 44 44 4-44-44-. 414 €°3! 24 
€4444.’ 

°14, zl 7\ m 4 - 011 - ^- 4014 - 44 44 ?} 4 - 0 H 
x5. ¥£ 41444 41441144 5-144-. 
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2 ( 6 12 7 - x 84 

73-44 Jif-S] #o]3)- cfs.44 4 44 4*4 

4* *47f 44 s3 O] upfi 4 Aj-sllef S- y 524 . 

4 441 'iMfe, 44* 444 ££ OoflA) 100 444 
4°i*£ *444* 7I-44- 4*4. 44 a-] 444 4 
*444 44. 

4 44 444,4444 ^ y. iy> y ^4 444 

4 44*1°] 44 714* 44** 43. 44. 4^4 
A* ** 6,12,7* 04100 4°!44 444* t14 
44 44:444* 4444 44* 444. 

444 zl $] 44* 84444. 

4 *444 *41* 4444 44 *4 444 4^4 
44, ^4,^-4* a. 27-44 y*oil 444 44 a4 
*4 714*4 71*1- 43.514. 

<4517>£) 

1. Ernest, P. (1991), The philosophy of mathe¬ 
matics education, The Falmer Press 

2. Howson, A. G„ Keitel, C., Kilpatrick, J. (1981), 
Curriculum development in mathematics, 
Cambridge University Press 

3. Kilpatrick, J. (1995), Curriculum change 
locally and globally, in R. P. Hunting, G. E. 
Fitzsimons, P. C. Clarkson, A. J. Bishop 
(Eds.), Regional collaboration in mathe¬ 
matics education(pp. 19 — 29), Monash 
University 

4. Lucas, J. F. (1989), Heuristic thinking and 
mathematics, Contributed paper, AMS — 
MAA Mtg. Pheonix, AZ 

5. Ness, H. (1993), Mathematics, an integral 
part of our culture, in A. M. White(Eds.), 
Essays in humanistic mathematics, Note 
No. 32, The Mathematical Association of 
America 


1.44 24 ■ s|h 
o|S 5! 4S 


c 

1.44 24 ■ *1h o|# 

ii|0H1|o| x|*h ifif o|# 

19694 444(Piaget, J. ; 1896-1980) 
* 444 44 444 44 *-§*14^ <* 2444), 
4*44(4 2-74), *44 *44(4 7~n4), ^4 
jl ^44 *4-4(4114-44)4 4 44) a 4*344 
jl 4#.s)*l-44. 4 4:4** 4*444, 4 4:41* 
£4**444. 

*414 *444 444 *4471- * • 4 

444 4* *4. 4 * 441* *44* 4** #4 
4 a>ji4o 14. fee)4 A}ji4y 4**4,4**4, 
44 *4,44 f-4 #4, Ay fee) *4 y 4 u)y§. 
a yiff - y 524. 44££ *4444, *414 *4 
44 e>iyo| 447I-, 444 *4-714 0^4 
a}a*7}*44 4u)144ji #y 524. 

4441 4444*4,44 44* 4 7>4 a*#, 4 * 
44 44, 44,444 4*, *4* 44 *44 4* 
4*44 71444. 444 A^yy 4471)4-41*44 
***7)10) 0.44 A^yy ^44. 44* 4141-4 tfl 
4 #** *44* *44 444, *44 4**4 4 
44 *4* *44* *4 ■ *44 44** *444. 
444 4**444 4*44*4444,444 • * 
*4 44** *444 44 -§-4* 4*4* *44 
*4*44 *44 *44 *4- 4411-a 4^*4 a) rcfl. 
All** 444 *4* #*4££ 4*«1* 4-444. 
44 4441 44* 44* A**4 414 4*4* 
4 *4 *14 444* 444 *4. 4714 *A44 
ab)44 * 4* SI «H314 14* 444 *44 
ofl 434 *4^4* 441. 0 l*44-44 444 4 
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-0-4 44 441 4*4 *44 44. 

4. *444 444 4444 4*24444-. 

4.44 414 4244 4s44. 

4. 44 1411 144 4-S44. 

E!*°| 44 4h o|# 

4*(Dienes)! 444 444°1 4444 
444s. 4*44-2 444. 4 4444 44414 4 
4 44 4444 4-* 4444. 3* 444 444 
4 **44144 444 644*4443- 44. 

7 }. 44 14 44 
4. 44 44 
4. 4444 44 44 
4. *4 44 
4. 424 44 
4. 44444 

434 ‘Building up mathematics’ 44 34 
444^-] zls ] 441244 44* 7)144 514# 44 
4 7 }4 4444 4412 344-3 444, 44 64 
44 444 4 7 }4 44** 434-4 444. 

(1) 4*4 4&I 

444 44,4244 44*4 44 343 444 
4 *44 44 ** 4 *44 444 444 44 
24444: *4, *4-4 441-4 444! 141 
141 1*4 4412 41444 441S&4-. 
4*4 444 *44 3422*4 * 4-4 441 
144 4 141 *4 4 * * 4 * *444 =4, 
2144 *14444 *44141444-. 

(2) 144 Sal 

4414 12444 14* 444144 444 
44 44. 14* 1244-4! °>*!4 4-144 
44 *444 Si! 444. 444 144 44* 
14-4 4-144! 144 144 44444 14- 
1 S444, 4444 1444 141 4144- 
44* 4-44! 442 , *4 41 14* 1444 
4 41* 424! 4 2! 41 *4* H 41 


114-.1*244 4-144 4* 4**4112 
444- 441 4h* 44 4443, 444 3 4 
44 1444- 444 *4* 2 *** 4*4 4 * 
44! 44 *44 444. 

(3) *44 4&44 Sal 

4411244! 7fl41* 71*4 4 444 44 
H 244! 1414 444 41444 44.1 
44 4444 44! 144 7fl4* 4144 4 44 
44 * 4! 44 44441 §fe 44 414,4 
44414! 4* 7H4 4 44-7-144 4*44 
4444444! 444. 4*14,444444 
4244 44 44,4,44 171-444 *2! 4 
4 7412 4444 4124 *44 44. 

(4) 443 4&44 Sa| 2* 444 1S4 Sa| 
4H4 **4-4 *44 *** 1442* *2 
44 444 14 444, 4! 114 44 7)144 ^ 
14 444 7>14 4* 21H 4*471 44 
4,14* 71114 * 2 ! 7>14 4 S* 444 1 
4114 442 44444 44. 4* 14, 4*3 
4444 4* 14, 44*, 4, 2 *# * 444 
42-1- 4*44 4* 41241 * *2* 44 
44! 444. 

**401 ojx| g^o|| um *4 4! 4§ 

**4(Bruner, J. S. ; 1915-)! 444 * 
2(structure of knowledge) 4*44 44 44 

4 442 414 44 414(E) • 444(1) • *44 

(5) 2*4 4 7f4 4 - 4 * 34 - 4 * 3 * * 43 444. 
44,4144711 444! 7)14 • 44 * 2 * 444 
! 4! 41 3434 441- f- 4-4 * 3 ^ 4 -, 344 - 
4 444 14-22 *44! 414 *4 44 
(enactive mode of representation^ 24-44 
114 !4°1 *4. 4 444 44! *444 7fl4 
44 S4 ■ 44 H *444 *314, 244 14 
444 H 4*1144 *41444 4!7}* 4 
!44 44. 
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**fl, 7fl4# **4 4444 433 44* 44W ZL 

44# 44* 4414* 44-4 #4 44 

(iconic mode of representation)* 444 444 
# 7 )* *3 7**1 air #* 444 2:44 444 4 
44 344 # £4 as. #44* 44 3 444 44. 
44, 444 444 44 4444 444 44H14 
4*4 *44 444 44 4a 4 *4-4*3 44# 
444* 444 ft4 44 (symbolic mode of 
representation)* 444 44 43- 444 €f4i 

43 444 44, 43 4-i- 71*4-4 44# #44- 
4 433, 3444 £41414 444 437} 44. 

44 #** 4*4* 4 A >3f-44- 34444 44 
444. 

014 7}4 #41 



2>*J 

¥*1151 7\S. 

SE||*j 7|g 

&S*i 7 Is 




mm 


0(0 

3 


**ll 

m 

S.S 

C= JZ 

713 



7)3 

w) c(-o|c>|niS 

T 




**ll# 

4=s|Aj 

** 



3444 44 434 44 EIS 4*4 444 43 
44 ‘2444 4441#’ 4 44 44 4# 434 4 
444444 43 44. 

4444424-44 444-S414 4444 °14.44 
4 3-S* 444 43* 34, #44 34 444 4 
44-4 47I7}- #44 #44 44* 44-433.44 
434- 43, W4 #433. #444 44 44. 

4# 71444 A* 4 44 447} x°l 4444 344 
4434337-1 x*44 x* ‘xd]3’ 3, B* 7f31,41 
3 x4 4 A 14-4 344 4*34334 x44 3, C 

* 4 44 4471-14 444-^ 344 4*3433.7-1 

1 *4414 4*34# 143 344-*371344. 


1. 


6 


A 


°l**47ll A, B, C* 44 7114 4*4 *3,343 

3 * 431* **4 * 4* ‘ x v|13 3# s. ^44-4 


34* 4*4 34 44. 

*4 4* 34# 4*443 44. 


A 

B 

B 

C 


z# 


4c\ 


A 

B 

B 

B 

C 

C 

B 

C 

C 


A 

B 

B 

B 

B 

C 

C 

C 

B 

C 

C 

C 

B 

C 

C 

c 


44* 44 4 


x z +2x+l 
= (x+l)(x+l) 


x 2 + 4x+4 
= (x + 2)(x+2) 


x 2 + 6x+9 
= (x + 3)(x+3) 


1 

1 


1 

1 


1 

1 

**113 H£K£) 




S3sH#3) 

D§3 S3(E) 


S&3 2&(I) 


3S3S3(S) 


444 3*4* 44 7g3 4-** ##4 #4 - 4 
4-4 *4 -<• 7#^ S44 471144 4*4 3**3 
44. 44 4t114 4*4 SAHH* #*|§ 3 
4-4 44 4#* 43, #4) 4t114 444 SAHM 
*#4*344 447-1 **4 44*3444 34 
33 44-44 33,444 4t 114 444 SAHW* 
4433. 4* 44# *4, 713, #4 *# 7}#--sl-4 
44443, 4-s- #44 4 #433 #44 34 4* 
4# 44 434 4-3* «Nr44-3 44. 


*A1 


o^Al-XH i*AI- 


AI-A1XH *pAI- 



00—1 0 



BEJi -, 

= = -'# 0| 
*)!§*)-! S|) 


444-, o| 

5)215) _T sh 


** 0| 
^a|*)# s|) 


/ *44 01412} 3*4 0|^H 

/ #4*(Skemp, R. ; 1919-1995)* 444 

*4 3*4-4-371 * 4 - 4* 4 44 #4- 3# 44# 
4 4* 444 4# 44# 444. 34** 4#4 
#*4* 44-471 *# *4-# 4**44. til 4 !* * 
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14 44 *4 a# 4*4 44# 7)4*. *4* 4 
444 l£4* 44# 4* ■ 7114471 444 44 
a*l£ *} a M3- £ ■ **4a SAf AgShg. ^44 
$4. *4** #1-4 °144 4144 4444 44 
°11 44 a4 i^g- 4 ai 4*4*, 44* 
4,44 444*1 ‘444444 , ‘a#444,4 
# 444 , ‘44 44 444 , 44 44 444 , 
4# 44 a#l’ 44 444 44 44 a* • 44 
444 4444* 444 444. 

444 °]4(relational understanding)# £44 
44(instrumental understanding)#* 444 
£447} 19764 ‘ Mathematics Teaching' °14 

4 4444 44 4444 4#*a 44471 444 
4444 Afl H°. 44 a# 444 44a 4-4441 4 
44. *4** 44* Afla# 44# 44 4a 44 

4l£4(scheme)4 #Si(assimilation)Al44 7 A 
*a 44444, 44* 44 44 4*4 44,4* 
4444 4a 4 4, 1*4 4 44# 4 4 4 4 44 
44a 444. 

4414 444, *41 444 444 4**, *4# 4 
4*4* 4a 4*44 *4 4444 *444 44 
a*# 4*4 *444 14* 444 * 4* 441* 
44a, £*1 °411* 444 44# 444a 4*4 
a-i zl #401 4 zl % 7 \] 4*4* 44 #4 4 44s 
*4# *4 414011 1*4* 44* 444. 

4* #4, 4444 44* *4* *444, 44 4 
o_ 3 ) 111^4 a .44 £*# 0 * 

Jf444 4444*a4#a 4*1 4444 m 
4 44* *4* *4 ‘(44) x (*4)*2’ * 4*4 
4* *4# 44. *41 4* 4*4 4 *4# 4*4 
4 44**444 44**41 *4144. 

444 *4 4444 44 47^1 ^ ## 44 # 
a, #41 4* #4H4a 7)144. 44 4 444 4 
4* 1*4 #^4 4*4 4 ## zjr 4 jl 0143 . 4 

4. #4 4 5 la \ 7 \ 44) 4 *#4 4444 ^H-n 4 
4* *4 ‘(44)x (#4 )h-2’ 1- a 0 17144ji #4-4 


4 441* *4* *4* ll A M# 4,44 4 444 
44* *44 4*4# 4 4 * 44 4*ofl *4011 
**4444 4444 ^4* 44# &4 44 #4 
444. 

°] 4*, 444 44* 4444 ^4* *4* 4* 
44 £#4 44)-* 4 a 444 444 44* 44 
#5S4a#*5a4. 

44- 44, 444 444 *44 *4# 4*44 4 
44# 444a 4414 ^4 *4# 4*4 4* 4 
4# j*r 1 ** 7}e)4, *4** £*1 44 # 
*4 4414 4 4 *4* 4## 3 H 4 a 44 . 
*4** 4*44* £*1 °14* *44* 44’ 

*h o^h 4^>l 44*4, ttfl on 4#4* 

£44 04114 4*444 1# zl $) 7410141 a ! a >4 
a 44. 44** £44 o^on 14 4*# 444 
4444 oisns-s-^a 4 * aAHlTil* £*4 44 

* 4444. *44 44 **1 444 0147 ) 4 # 

* 4*0)1# 44 0411 h 4^4 4011 444 

440)1441 oisfloii oi 44 #oi *444 


JL 2 . ill4 £M\ num flfi a* ■ 4* 

19834 4*4(Lenchner)* “*44 7114 

44 44°i 4444 4*4 4## 44 444, zl 
441 *14 1*71- *44 4# 41# 444.”a 
444 . *44 4*4 # 4 * l*(question), 4 * 
*7)1 (exercise), *1) (problem) *°1 44. 1** 

4 # 4 444 444 0144 4447)44 
4 * *11* 0*1 444 71*44 *ael*l 7J-44 
44 4 # 4 *# ^1# 44 ° 14 , * 11 * 44 # 4 
44 on 444 111 * 4 # 444 ^44 444 

4a 4 * 44. *114 **, 41 , 4*4 4 7*1 £ 

4 # 4*44o) 44. 
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«a|oh°| WHS 4EWI 

21 7J-242 $11 l###(problem 
solving)! Tf°](Dewey, J.; 1859-1952)4 #21 

4 #4°114 2 -5#.s. %Sr 1 $12#, 4 #144- 1 
4°)(Polya)4 441 #°) 1980^^^11 s-#a)#a-) 
NCTM4 #22 -4f# #22 1: 1 $14. °1#1 
#141 142 44, 443)# 1#2#1 144 4 
44- 0 1!44 ##4 1 $14 44# 444 4-41 
%2&}7) 444 # 4 #-. 44444- 4# 4 #44 
444 °1#2, o\m 4444 4%H1 4# 444 4 
44 4-444 44 124#. 4-44 444- 444 
44)4 41422 #244 #4-2 4 1 $14-. 44 
44 44)# 4414 4)4 444 44444 44-4 1 
#4 4# 4414 4411# °)4# 444 4# #4 
444 #244 42 44 °1K IPS Theory) 0 ! # 
#4 #2 $142 ##. #44-4 44) 414 44414 # 
4# ##. 



§214 1 ##S 44 

#244 #2 4# 444# #44 441# 
#44 ¥44 4# #4# #4 441## ##4 4# 

4 o a # 2 . 4 - 40 ) # 4-2 1 ###. 

7). 2#°14- 23L 2#7l 

4-. #4# #4 

4-. 24# # 44 #44 

#. 4 #47l 

#. 4414 #44-471 

4 _ a] #2 

4. ##44 

4.44)4 4# 

7 ). 442*4 
4. 4 #471 
4-. #44 444 °14 
4.2# ## 444 


#41#, 444 #4 ‘42014 # ■£-#4 ## 4# 
#4 44 #4 7)4 441## #4 4 37)14 441## 
#44 °14#4. 

4# 4# I 44 2#4 #01 ah 7114 44 ##44- 
2 ##4# 4 ## 7 j \- 1:4 #24 7)!## 1#4 
4 $14, ^7114 a)2 42 244 ##22 414# 
###°1 $14. 44414 # ##4# 24 ##°1 7 4 
4 $14,7)# #4 ##°1 41# 4# #4 $12 °)#2 
#44 4# 1 ##1-4 7 44 #4. 



##4 4## # ## # 7)144 4 ##4## 4s. 
##4 2 4 42, #4 4# 4 #4 4 ### 1 
4 ¥14 $14. 

#4 I 44# 4## 4# 4201 4tfl 7i ## $11 

21442 4# ## 7l # 27#) 44. 

!4|#S S4 I 

® n ° 11# #1 #44 4#1#4#4? 

(1411 #13)44) 

© n °] 2# #245101 A 1^4-5)lo)f-y)? 

(1411 #13)44) 

© n a ] 3# #2^401 Ai^4-5)io)44? 

(1411 #13)471) 

® n ° 1 4# #1 #3)4 4#1 #0) 44? 

(1411 #13)471) 

©4# 4441 ### 1 $117)? 

(444 44) 

©144 #### 444 444 #1 (2 K -1)314 4 
#2214# 1 $122 ^#444. (44a ^7l) 

®^°U##:i ©wo)2##:3 
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© K°1 3* an: 7 @ n*\ 4* afl; 15 

© 37fl-?l 4* Tgx) 4 ^ 2 ?m *4 4*°H 444 

44* #7] 51 47.1 27fll-144. 

4,3+1 + 3=744. 

44741 s, 47)14 4-foi]+ 44 37fls. 4X-] 14 

4*4444 44® * 7)51 44 37)11144 4 
SS 7 + 1 + 7=1544. 

©n=k°Av H: (2*-1)5)4 4*34 4*444, 
n=(k+ 1)4 am (5)o)l 444 4x1 k7m *4 
44 4 7ili 1451 44 &7in 144 s}es 
(2*—l) +1+ (2*—l) = 2* ffl —l°]a! 444 SI 

4444 444 4444. 


<451 7 fs > 

1 . Lenchner, G. (1983), Creative Problem 
Solving in school Mathematics, Houghton 
Mifflin Company 

2 . Piaget, J., Inhelder, B. (1969), 

The Psychology of the Child, Basic Books, 
Inc 

3. Bruner, J. S. (1964), The course of cognitive 
growth, American Psychologist, 19, 

pp. 1~15 

4. Skemp, R. R. (1976), Relational under¬ 
standing and instrumental understanding, 
Mathematics Teaching, No. 77, pp. 20~26 


I. *4 SS 5! 
7imo°[ ns 


444 444 7)114++ 44444s- 44. s 44 
4 7S1444 3)44 -44 “7pl *48* Till- 44 
4 44 441- 4*444.” 4* S4°)l 44* +s 
44. °14 7pm 444 44* 4*4444 4* 4 
44*4, o)ii«4) 4io)i 4144 4l7fl +4 41 € 
4 44 s H^i 444 14+ =l sf+f 4*4* 
444. 4*314, 7144 *4* 4-71*4 *444 
113)1 444s s.44 S7li 4s4 * 4* *4, 

* 4*4: 4*°)1 7)-44: 4-7114 7l44(subconsci- 
ous geometry) 0 )*! *4:4:4. s 1 , 44 A 4, 4 
S7l,714,in7l4s*44*4 *444 44 
4444 4**444 4*4 4* 444(**44 

4) 7)44(scientific or experimental geo- 
metry)A+ 44* 4* *4 ** 4*4 **4 7) 
44(demonstrative geometry)A+ 4444. 

s431 s*4s h* 44°)14 444 7144 4*4 
4*4 **44 4*4444*31, 44 44 444 
4.4* *4 *4°)14s 4*4 *444. 

444 44 2006* 7fl^ 52.*44°)14* 4* *44 
53^1 *44 s* ■ 4*°)l7i 444 *414 +414 
71* *44 s*(7)l*7i, 4*4, 444 1)1 44 
4*4 4* 444s *4. 

444 -E* ■ 4*°114 44 * +314 + 41 - 4 44 

7441114*44 711*, 44, 44 *4 44* *4 
011 *44 4s, *41 *444 4* *4 as 4*4 
s, 4*44 4** 4314 * 44. 
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1 . *1*4* vs 

Timm 14 si* 4-m 44 551 41 * *i 

7H1 1 $14. 

441, ^1 !*- ** 14441 ^sfl !** 

4*1 4* f- 4*, 711*711- WA£«1 44* 

* 1 * 1 * 414144 . 

1*11, 4*41 *4441 ** 543. l-ll 1 $1 
4. “Ill *4, 3** Timm *441* 3*5! 

3**3 1 4, 3*5* 1*4 7fl*l ** *m 
44* 37li ** 11*11 a*ll a** 
a i#l 4441* * 1 44 . 

*4,I*4H*4M24-35 %n144. 4 
44 4*4! 4!4H* 4, *44* 4, 414 
4* 4, sag 4114443 44 * *#! 41 
4 * 434 12: 455 %i^-144. a** 7)1* 

7 l* 44* 3*5* ** 7i*^4 *44, *14 
* 4 ** 7)1*, !*-** 4Hi*- *71 f*l 4 * 
*4, 414 *4* 7)1* H 5.443 4*^1 14 
*5* 434 32: 7}ss 414 4 44. 

Til*** 4*1 7)l*7l, 141 7)l*7l, 3.** 7)1* 

* 1 a 4 44 41* 4443 ,444, 54*, 44 - 

7l*l7l-a 4*** 44. 

® 441 7)1*71: ** i** 7>14 7)1*71 
©141 7)1**: *4**- *4 • SL3* 7)1*, f-Til 
4*4* 711-4 7)1*71 

©3*|* 7)1**: 141 *1*71* 7lli 44 * ZL 

*54* al 1 41 7)l*7l 


4141 414! 4144 34 ■ 44 44* *4 * 
elU 444* *4 *4351*-**, 4* 44 711 
1 *5* 4 Bin *44 4 44 4*4 *4 44s. 
44*3 4*-. *1*7}- 7>*i 4** 7in 4*4 


4 44 4H 44444 *54 4 414* 4*4, 
3 44444 A S#* 4444 44*4-141-441 * 
4*4 4 44*4*14 44444 *3)14444* 
44 44,444* 44*4711* 44* 4 4t)M4 
34*^14 4****, 4-irit** n 14 444 4 
141114* 414 *3 * 4 * o] 44-44 

144. 5, *1 31114* 7)1* *1 * 1 * 7-1 * 
3*35 1*4 1 *4 **54, «t-7gs-o] 4* 
11* **&!!55j*7} 7(14*3 514 

1 * ISOM* *-El #g°| ** 

(l) 3 BH** 0 H*d)] 0 |* 

4 i m 44-4*5 **s>* my} *1 ^ 

HI* 4 *-!* 1 * 3 , «Hs.o] JL **1 *- 

44* 4134® 1 * 144 . 

( 2 ) 7|-§-£l|0|* 

4 * 4 ,1*4 *14-35 *4 *** *7>14 4 
1* 17}* *41 *144* *4113 41 5 
*-* 37)1 144 . 

(3) *1* 1 * 

1*4 7)1* 1**4 *5 441 - *143 444 

* * 44 * 44 n* 4 * 44 ! 4441 *4. 

111*011 4141 *1533=1) 

*1*7} 4**4 4414 3*4 414 
14144* 155**7} 41*3 *4. 

(I) Mathematica 

l54(Wolfram, S.)l *43* tflt}* 44 A 1 
5* 41 Aj]Eii4 44!44*434im 4* 
4 1 41 15541* 71141 4*5134, 3 *1 

* 4-3 Mathematica *4. 

Mathematica* 7}* * 44! 445 715 4* 
1**4. 4H* 5535*! 4* 4*(nume- 
rical calculation)! 4 1 444, 7]JL 4*! 
17VH4. 444 Mathematical 144 45 
4* 3*7} 7}14553^°14. 
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!-*i|£ Mathematical 444! 44 144 4 

444- 7}sJ\ WH 14 1414 144 ^ 
1 44*H4 , £££^4 44 4!t 1 $14. 
44|£ Word Processors. 411!" 1 $L$-4, 
html£ 144 1 $14. 

441 a. Mathematical £44 4 44- 444 4 
rt 7414, Mathematical l£££44-4 s. 

4 414 4444 . 

(2) GSP(The Geometer’s Sketch Pad) 

GSP! 114£ 444 £4!444 4 44 4 
£ 44 0 a 7 |t&4 440 IJ 1 3.44 

£444 144£ -§-444 £41 1% V 4££4 
71444 441- j±4 44*1-71 4711 4 $ 4 . 44 
4H4,444 44, 4*34 £ 44 , 444 0.4 
7l 4 4444 4£ 7144 444 4*31- 4 544 
4441, 4441, 44414 44£ 144 7 } 
444. 

GSP! 444444 £4£(Drag>t- 7-11*1-4 4 
47144 441 4444£ 414££ m 4 

$l£, £*f £44 44* 4414711 s_4 $ 4 . 4 £# 

4 £44 444 4444471141414 44 
£4, £44 44 ££4 44- 44, 44, 44, 41 
4, £44 444 14 £44 Itii 4444, £4 
4 4*1 14 444- 4414114 44 7>4 
£4£ 41711 4 41414-. 

4-4-4 1414 141 111 4 $l£, 4-414 
44 GSP*41444 11141 41 111 
4 $14 £4-444-. 

(3) C. a. R. 

C. a. R.l GSP4- 4?M4£ /-HPlM 1414 
1 • £.14414 44-4 44- Mam *44 
114 444414-4 £41 £411 $14-. 1, 
4-l£s. £414144714- 44*1 $14-. 

44, 414 #411444 £ 414 144! 
14'4 £°ll 4-4 41££ 414-11 £414 
44 4471-1444-. £*££1444-1444 


17H4 ‘44’ 44*71- ‘ 4*3 *£1 f-4 14 

44 44171141714144 £44££4 44 
1*1 £44 441 444££ 4-441 4 1 £ 
H 411 $14-. *4l£ 4 £££^1 7}t]5L 1 
41 *11 £4, 44144H414 4144 44 
44 411 £££ 144! 414, 3 J£ 4711 
1448-S-414* 7M£ 144 44*1! 41* 
4411 $14-. 

£4, ‘4-41’ 7lH 4144 4 U 314 £££ 14 

I #£ 1414-441 $14 4414-. 

14,1444££(html) 4-411414 ^ 1 
44 #1*1144 44*1-4. 

41° 1 4 £££^! GPL 44 *£* 4£l 1 

£ £££414£ 414 44 14 414 -. 

(4) tS °ji|^-qij^ 

41! MS 0ffice4 57>4 £££^ 1 *1444. 
£ 1 41(excel)! 414 £ 41414 *141, 41 
4414! £££444. 

414 7>4 * 4^1 o_ *|_g, m 4144 . 

414 4! Till! 2004 7H4 °l£l *1 4 
4*1-4 41444. 

4-4-4 *H*l-7> 144 44441, Hi!, 331,14 
14 £114-1 4 €4 #44 44-44. £*t, 
2007)171- 4# 41 !44 4*11, 471,414,1 
*1-44 47>4 414 *H41 4*14 44 £1 Til 

II 4 1 $i£ 17>£ if 414 t-1141 4-tII 4 
4 4€1411!*)- t)1 “111 1 $14. 

(5) £BH£ n[QA[ 

4144- 444 4141 £4££ 4444 H 
£££^££ 1 • £l4s 14 £4 44 44 44 
44! £1414 £4)£°il 441447^4. 

( 6 ) £ 44 £££□ 

®Poly: 4447114- !4447ii! £*>4 i477fl 

4 ** 447|i- 4H41 444447-1 44* 
1 $l£, 47)144 44 4 t11£1 $ 144 l $1! 
£££444. 
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(D Wingeom: 2## 24, 3## 4441 24 
42 4# 222444. 

© TESS: 444 44## 44 371* 424 4 
444 4 44 222444 . 

©Equation grapher: 444 22 ))H 23)2 
444# #22444. 


niPH 4°L|?II0|^« Shgif 44 

4## *1-8-44 244 44 4 44 444 

41 44 444 4# 244 42,4411- 4## 4 4 
4. 24, 44 ##44 4444 4444 414 # 
4 44 44*11 44*1 42 #41 444 4 44 4 

42 4444 44. 



© GrafEq: 444,444, 444444,44# 
444 44 4 44 4444 242 * 2 # 4 
42 , 4444 44# 444 4 44 222 ^ 
*14. 44 44 444 242 * 444 2 # © 
4.2, fKzoom) 7142 7 H 2 44. 

© WinPlot: 444 444 44, 444 21 4 
44222 ^ 44 . 

© Graphmatica: 444 444 44,444 2 
14 44222^44. 

® Winstat: 444 44 242 , 4222 I, # 
#42 44 4# 24 44 #4 222!44-_ 


if 

3.1! A^|E( we b site)# «S 'U nH^H 
?1^44|0|^s| Sig 

7)14-8- 1#47> 44442 4l#2 4^0) ^ 
#4 44, 444# 4-8-44 44*1 7}4 421- 4 
442 44422 #444 414 0J7H 444. 

4 4 44 #4 24 ■ 444 3124 4# 421 - 4-8- 
#4 4711 444. 



#4 JH4 



4741 

23)44441 si 444 4741 # *1-8- 


44 71)4444. 47H4 442- 7>417-112144 


2422 4#4 *1-8-4 7114 222, 44 11 44 
4l4oll #4 44 47HI #42 4 15 cm*14. 


4741# #4¥# 42 4*1 44 a)4 4e 1, 4# 4 
el^i 24! n 444 7-112,7f22 4#4 #4¥ 
424, 22# 444 42 47>4 H°ll 414711 4 
741# 4 7ll 4 is) 1442 44. 

2, *>14 4*4 420) 144- 0)4.401 44###4 

42144244 . 


0^ 

0^ 


#4# 4 nil a>i^4 7 * 71244 . 


444 (geometric board) 

444 24# ^*1# 44711 44 444# 


44# 1 #2 14 2144. 


H 4012 #2 4h 

#44# *1-8-44 44 #2* 222 41 
#2 4*1 7I-144. 24,141*1422 #4# 4 
4eo|H 1417-11114 22 2 441 4*n 4 
#4. 

44, 2#44 ##7)-11 1444 4*4 444 
#44. 


CH14 21 CH14CH(algebraic board 2 
1 algeblock) 

444110444 21 4444 2 44 7 H 2 41 
#4. 

4444# ##4 2711# sis. 42# 7)141 44 
222 44 # 2 #1 242 4#44# 4 2 4 4 

7 } 442 444. *1 3142 x, y , x 2 , xy, x 2 y, xy 2 , 
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X 3 ** 4441* 4*44*4 4*. 4* 444 * 
H* 4**4 12 44* <^&1 7H 4*4 Ol 
4. 4*44* 4*44 4*4 444 4*4 44* 
44 Am 7}x]5L 44H: A 4*4, 4444 44 
A ™J4!, *4, 444 444 4444 t) 1 *£ 44 4 
4. 44444* 4 * *45 444 41- 4 44. 

444 

44444 4^4 445 87fl4 2:4*5. 
4444* 4** 4* 444 **5, 4444 44 
1 - 44-sHr 4 **4 44 **44. 

nm m) 

£4* 44 2:4*5. 4* 4 44 2:4* 
44* 44 44 2.44 4*4 4** *44 4*4 
4*44. 

**2414 4*^(tangram) 444 7l*4 4*5 
*444444 4* *45 44 444 44. 44* 
4444 4*5. T4, F4,444 4*44* *4* 
kobold *4 *7)144 4.4. 

<4* *}£-> 

1. 44*(1993), 4* 4** 4*4 *4 **4 ** 

^4,44*4**44 

2. *3)4(1997), *4 **444 4*4 4* 444 
44,44*4** 

rr 

JL 5. *44 *4 Ah0|E 
*4 4* 44 AK)|E 

• http://www.kms.or.kr/ 

44*44 *4445 *4 *4* 444 * 4*, 
44*4*4 4 “l-* 0 )! 44 *4 * 4*4 *4°) 

*7)) 44 olcf. 


• http://www.tmath.or.kr/ 

4444 44 * 4 * 4*4 * 4445*44 *4 
**°)144 444 4*4 ±7j \44 44 . 

• http://mathforum.org/ 

The Math Forum *2)14444. 

44 *4 *414 4* *4 44 *4 *4 *7)14 
4 44. 

• http://primes.utm.edu/ 

**°)144 44 7>4* 444 44*44. 

• http://www.mathnet.or.kr/ 

44447]*4 * 4444 * 4*44 *4445 
*44 444 445 * 4 4444 * 7 |) 44 * 4 
* *44 4 * *4 4 4 * 4 *, *44 4 * ** 
41*44 *4 44 44 , *4 ** 44 41 * *4 
* 7)144 44 . 

• http://math.exeter.edu/ 

Wingeom, Winplot *4 44 44 ^2.24* 

414 4**44. 

• http://www.peda.com/ 

GrafEq, Poly, Poly Pro, Tess *4 aaa||- 

414 4**44. 

ms sis Aiois 

• http: / / www.cimt.plymouth.ac.uk/ 
444 (Exeter) 4144 Centre for Innovation 
in Mathematics Teaching°114 4* 4-4*5- 
444 4*4414 *4* * 71142 . 44 . 

• http: //user.chollian.net/~badang25/bdh03. 
htm/ 

4* *4, *4**, 4*4*, 2:4 4 * * 4 

444*4 * 7)144 44. 
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• http: / / www.stetson.edu/~efriedma/ 
3d]KStetson) 144 41444- 44 

4! H14 Erich Friedman 0 ] 41 44S.S. 4 
441414 &4 37)144 $14. 414 4444 



43# s}7il 41 Idlf 44 37)144 $14. 


71144 5.^ AiO|E 

• http: //matrix.skku.ac.kr/ sglee/ 

454 44s 441 i/^l 1444s. a?} 44 
444 711444 n44 711441- 44444 44 
4H-1$14. 


if 

1. 144 1H14S 7H§°[ uHS 

:>hs°i H 24 

217-1171 44 44 4-sH 444 441 ^ 
44 41 414341 4^113433. 44 7>4i 
43t 1 41 7144 431444°] 44443 41 
$14. 4* 444 2 ■ ffta 144444144 
71444 7114, 44, 441 £dl3 414-3 144 
4 14433 H44144 4-34,141 414- 
4 431- 444-344-3## 41 14,144 4 
44 4^14444 444°14 444144 141 
1444H 444414444,144 4144 
7>4* 4414-3 1114! #4, I4°il 44 144 
444 117l s.144 4-S-44. 

195044 4 4144 14 h# 444 H4 44 
4 413 Til 444 2 ■ ff4 h 144 3144 
41 41 447f $144. 4 H4 44331 • 1 
14h 144 h 14 44, dll, 4 114 4144 
44 14 414 34443, 444 144 144 

41H, ^4 #4 7j-2;£]ojci-_ 1970144 

114 Hi 444- H4 41f ul^n)- 4-7^0] ufrl- 
444 ‘7)43-3-HH] (back to basics)’ H°1 
47)1443., 19804441 4 7-11711433 14414 
17J-H4434,199044 414!144)^414 
444 44 31 4-3 1411441144 44 
44-4-7^1-31^4. 

1444 2 ■ H43 144 h144h 444: m] 
7)144114 44144 4443s. 4444 44. 

19734°)] 344 434144 h 144! 14 Hi 

°1 444 414 “Jfl 44 44 441 7]33 4 
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! 43144 14 31H 2^442, 444 144 
141 7JS444. 244 1981431 27)51 3|44 1 
44 2144141 HI 23)44 144 4 

47g3l tfl-sl- 7^3iS. 4442 s 44442 44 «V^ 

T^I-S-a- 4441 44 144 1314144 441 7 <h2 
«M4. 19974 431 2.7]s) ?\] 7 %} 444 24441 
144 44 441 7JS41 14 214 3] 3) 4 14 
4 414-4 414 44 7^ 31 441 1 24 «V^ 1 
4 214444! H4 41 441 4444 H 

3)74- H4 21441 4'2 SH H4- 144 
t) H4-, 4 «M8 142S 44-221 zi 441 4 
44 42 4.44 42, qs-l Jg^l, 4231 £ 

Til 4 =-i- 4444 414 -r 421 «MS! 444 4 - 
141 4314-$4! 4314 144 441 4444, 
42 444 44 ■ 4444 4444 4444 24 
314s, 431 tflfj- 7fl4 _s_l7l- #! 31444.4-. 24 
474 - 144 2144314! 14 214 4444 
SH 4:44-4 144 44 441 4-24-^44:4 
2 414 44 44s, 44 444 44 444 41 
4s 4 4 444 44 444 44 sH 2441 
47 } • a>3)4 SH 444. 

474 444 s-4444 44 7fl4 21 7>4i ^ 4 
44422.4424 444 44. 

(I) 434 llgi H444 7H4 42 

474 2444444 244s 14444 24-4 
s 144444 44 11 42 574 71444 44 
4 444 444 44 44 444 444 44 2 
44 43)4 444 21441 44, 144-24 
444. 43)4 444 24444 4s4 441-4 
444 444°] 444 1^4 444 41444 
44 1411214s, 4 44144 444 4 
4 44 24 441 4441 3 J7H- 4444 2 
444 114 2444 4H24 s 441441 
444 14 21441 4144 44. 24 44 
14 444 144 114 44414 sH 4 


-i-1 424 44 41144414 444 4131 
42s Aj-ssfe 4444. 244 1444 42 
441244- all 4314 HI 2144171144 
4271- 444. 

(2) H 414 434 fli 

3174 21443W! 4431 444 14 244 
41130 % 41421444. s44 3174 2 
144 44 14414 44-01 424 31 44 41 
4414 4444 241414 1444(441 
4,2005). 

24 HI sll 44471 444 3174 sl4 

434-1114, Afa), ii, 44, 44 s4s] 41, 
51444 31 44 444 «4| 44 442 431 31 
4424 444. 444 44 444 414 14 
247)3) 44 44-4 43| 31444, 247)31 4 
21 411 21 424 441 444 4124 
213144 4 42314! 444 H3143144 
2! 4413131 44 44 °) 14 44^4 444 
14 444 14 44s 21 42431 444 4 
114 444s, 4! H4 44431 141 4 
41431 444(444 4,2005). 

44,1443114 244 411 414! 44 
317-1 41411317} 4! 4,24 4 43)44 4 
44s, 41 4411443144 44414 4 
H1444 42424 422.4 41147} 4 
44! 1312 4754^4(47^14 _ 2005). 

(3) 143 13 444 42 40 

1990431 6 US 4S 14 Sl3H 7g-2-s}4 4 
3)44 214 44 - 71-144 H 14 , 44H 
14,1314444 4! 144 144 441 7 0 v 
241 444.7)174 144 sl442 444 7)1 
3)4 iff 444s! 444 42 414S4. 

(4) 1431 414 444 412 7H4 S2. 

214 144 21 ■ 413H! 131444 44 
4 4! 444 441 is 75-24144. 244 4 
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751* 444 44 4*1* 437} 7flA}£];*l ^rb.* 

47514 *4* 1^4 44*71 *1^3, 

44 *4 441 44444 *4*11 44 *414 
4 ^A41 7}7fe *751*1 ^4441 £1*1, 475 
444 444¥4 444 -f^i444 47} 444 
£ 44li 12*} $14. ^l, J^efl 144 4-711 * 
4 7543 43 41 441 44*4, -f 2144 4 
A 5!4 44 44E-4 4444*144,444 44 
71-444 444 4*H 44 44*144 4 as. 4 
4 43, 3143*114 44hs 44444 44 
444 44 1434 44 4*1-44 4 444 4 
4 4444 4£4 44 444 44 44 44 4 
44a $14, 4* 7ll44sl4 *41 444As. 
7144 4A7> $I4(*H4 4,2004a). 

7HS4 4£ 44 

200744 44 a44 20074 7fl4 3*4 
44 71144 7l^ 44* 71177} 3**44 ?4 *4 
4 44 *4, 44 4^4 3444 44 • 444 7} 
*4 44, 47} • 7}ai^ 317}4*1 **5, 37,^4}a 
44 14 3444 7 114, 344 34-444 444 
44, 44 44 44 344 67}4 44(3*444-4 
4, 2007a). 200644 7fl4 3-44 20064 7114 44 
4 H4444 20074 7)14 34444 444 444 

71 71144 44444. 42M 20064 7fl4 44412 
4444714 20074 7114 34444 71144 41 4 
4 144 444 44 11 4a. 3**4* **4 
7R14 4471 144 7)177} 444 3**4 71144 
4A44 4444 7114*1 44 44 * 4 ** 4 - 0 ] 6 
7}4s. 444^4. 

(I) 474 3*44 °| 41 S4 % 4|tH| *x| 

4177} 57444 *1 714 44-4 7}7l *34AS 44 
44* 434 4 *}* 714-4*1514444 47)1 4 
4-i- *35. 4471 414 14*1 3*441 44 
41 4*144. *M 44 7114 444 3*4444 
4 4754 444 H, 4 4 °fl 444444 3** 


4*4 As. 4714 4 $11 7144 41431 44. 
34 7)177} 12444*1 7)17)1* 44471s. 44 4 
4 A443 14414 3443 14444* 44 
44 44 3444 441s. 44 ■ 4-443,3*4 

3 2, 3444 44 44 3444As. 475 ■ 44 
4124 44. 

(2) Re'S A4*| S4 ■ *°) 44°| 4 s 40 ) 

t)1 77} 3*44*11 *h 20074 7fl4 3444*117-1 

4 44 434 3444 47^ ■ 44 444 41 
4441 44 41 44AS. 43 $14. *H 44 
444*)4)£ *** 34*11 434 44 34 34 
444 44 444 44 43*117} 4444 434 
4 $13* 44. 4,47} 4**1 3*440)17)* 3 
4 4754*1 444AS. 4444 4 444 44 
444 7)17143, 44 43*)l7}* 4 43 475*1 
144 44, 475*)1 4444 444 3* 44 4 
444 711344*1 434 * $i3* HI 444 
475 ■ *4 444443*11 *443* 44. 

(3) *7|- • a) 2 ]th 037)4 4 $) 

*444 444 47} • 7}S]4 347}43s* 473 
44 4344 471175* 7j-s}4 *4 4**1 *1*4 
4 4 $13* 44214 4*14.4*7) 7 fl4 *44 3 
*4447)* «}7jS 0 ) 440)) 4**711 * 4* * 
44 444 7)14*1171 43s. 4! 141 *44 4 
44 * $J3* 444 3* 444- 7fl4*3* 44. 

(4) *44 3* L.(ig*| 4*4 ** 

44 3*44*117}*- *44 3* 444 475**1 
44 754*14 44°fl7}*l 4375 , 4*4, 4*1 * 
1, 44 4,434 4,34 4 4475 *4*)H 4 
4443* 44. 4,44 444 444 4444 

4 4 4 7}ai4 4*M1 4 *A4 *44 3* 4 
44 4443, *4 44 44* 344*1 4751 
4 44 4444 4*1 444 4444 3443* 
44. 34 t)1 7 4 *4 3*4* *1 *7)1 *35.4* 
4 44 44 44^1 44 4,434 4,34 4 4 
71175 *4 4711* 4 44a* 44. 
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(5) 144 14 44 

2 : • 1142 14 243 1 A 4A4 144 13 
441 34 144 2444332 444 AS 7J- 
2424 *4. 13, 144 3321 13 qqq 
#241 3344 qAj|* 4334 qsj-q sqq 
43s 443-24 43, 7fl34 

44 13, 13343 43 444 q-aqq. 

( 6 ) qqoll CHS *j°|q EH£ 7Hq 44 

43 7)1443: 333 q 3 qq 3 17} 433 7j-q 
* 3*1), 4313 qq qqofl qqq 434 q-711 
4 s, qq 413 43414sq 43, 143 4 
3H4 7}3* 334711 qq ¥ 143 34 33 
3 32 -t 7 ) 144.24 qq. 

qi: 2. 4^134 144 244S3 

3-1 q 133 - 3 - 144 2443 71133 32 3-41 
334331-44-3-. 

(1) 21243 a|7|( 1946-1954) 

-H3-3 3s 3H 3-^13 aqqji, 32 434 

33=41 3 1343 -. 

-241 -gqqs)® 334 s, 3333 3 s 4 3 
33 33=313114. 

-43443 sq qaq 43443 333 34 
43 34343 sqq #24:11, 333 43! 
3434 A]q-&| 3344. 

(2) 3113111343 a|7|(1954~1963) 

St^3 333 1331711343, 4313 3 
as. 41144 433 All 444 a, 333 
3 344 3334 41 333 s343 143 
3434 7)1434 431 331 qs, A}:n 133 
34, 3234 434 3-2 43,1333411 
13, 313 1313 343 a 3H 434a 
3 a 44171)44224,443AS sq 431 
4441 3 #1241133 44. 


(3) 7112411433 a|7|(1963-1973) 

-143 331 Has 3134 3114*33 
44 443 433 4a 41 sqq 4*3414 
sq 444s 4343, 4413343 444 
AS 414 4 3sq 44. 

- 44,7113 143 4143 44 4s 3111 
43 qs 4343 H44 a}s 43, 1444 
43 4H4SS444 

(4) 7i[34 24433 a|7|(1973—1981) 

- 44 7)141 s3s 44. 

-14412314114. 

-4441 7 J-s44. 

- 43 143 143 313 23# 31444. 

-114°1 ^1 S3! 27] 3 2444. 

(5) 71143 24433 a|7|(1981 —1987) 

-143 7)244 344 3qq Aj-^qq. 

-144 12q 133 44411343 124 
14344. 

- 3s 313 H 44 HAS 4444. 

- 4143 44 H3 43 HI 44444. 

-133441 #244. 

(6) 71154 21443 a|7| (1987—1992) 

- 323 413144 4 41i- 4444. 
-144 4H 7^-444. 

-133417^-444. 

-4341417J-244. 

(7) 71164 24443 a|7|(1992—1997) 

- 4144 7)2 23=2271314 sqq 44. 

-144 a>s31 4444. 
-1334314444. 

-143 41417J-244. 

- 34714 4131144 sis 4144 
-433 4*^, 13, 4s 13 444 413 44 

13144. 

- 43=4 sq ■ 41444 47} « 0 3-| 3144. 
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(8) *U7t:|- A|7| (1997-2007) 

- 441) 444 £44€££-4€44. 

- 44 44 444 €€444. 

- 444€ 444 4444. 

- 44 44°ll 4€4 444S- 7 \ 7 ] t \] 44 . 

- 444 44 £44 €-§-44. 


(9) 2006^ *H9 
- 444 4€ 44§- €444. 

-124444 €4444. 

-444 44 € 4444244 . 

-444 444 7fl2L4£ €€€ 4444244. 
-4€ €€4711444. 


44 4 44444 44 £444 € 444 €44 as. € €44 444 €4. 


7[H 


S7H 

^x\ 


1947.9.1 


• SS 3 i!S *1|*1|s| 2-SSa 

• SS01I *|§e|oho D ^ *| £ mgo| o®Tl 2®#. 

• 7 |-mM S*1ll- S7isfe 2S2.SS S eh 

• sHa- as hs lhs 2| as 

*111*1 

1954.4.20 

SiESil *11 352 

• ma g-y H-SaS 

• ^ ^ 

• ^p"SJ- -g-Ojol 

1955.8.1 

S2S@ *11462 

TlsaiE 2-^-alS 

*112*1 

1963.2.15 

S2-SS *111202 

TLSaiE 2-^nlS 

• as s-y Hsaa 

• Tiisa s a i 

. 4=a hs saa ss as aa 

*113*1 

1974.12.31 

S2SS *113502 

TlSaiE 2-^-nlS 

• sis s-y H-sas 

. 4=6i hs saa ssa as aa 

. 4=61 LHgo| ££7| col 

• ^p'|[|-o.| 04 oj AH Tj-:*: 

*114*1 

1981.12.31 

S2SS *114422 

TISSUE 

. 4=6i hs saw s-s-i aa 

• '7is2ssoi7praa2i aa 

• ®ts sa aas aa as lhs as 

• s*ii§na asa say as 

*115*1 

1987.3.31 

S2-S 2A| *1188-72 

TISSUE 2-^-Sia 

• as sa aas aa as lhs as 

• s*iisnaaa as 

*116*1 

1992.10.30 

HSS2A| 

*111992-192 

tlssKe tis-sIS 

• j- 7471-0. ol^L L n a 

—ltd H^n ops Tl tiT —itd L -rlo ^T- 1 - 

• asa-A|-i| qu| 

• s*iisnaaa as 

•aaa@7iaa as 

AJ|7Ah 

1997.12.30 

J2.SS2AI 

*111997-152 

tlsske ss^ia 

• as*i §s hsss 

• ssa hsss (aTiisa sail) 

• as sa ass as as as as 
. 4=aa a' a as es. 

2006^ 7(|g 

2006.8.29 

HS217WSS TLA| 

*112006-752 

SS® JES^IS 

• ss sms ass as aa *ii a i 

• as lhs°i ssa 

. 4=61^ Aina 2j °|Aiss sa ss as 

• aa°i 7 i*i *11221 y°is sa as 
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jL 3.7HS #44 


4* 444334, 3# 44 ### #^## till £ 
#4 43# #3 $14. 

4444 ^A)5} AjS|- 2)^# 7l^ 44# 

4#44491-4 t^AS4#t# $1# 4#33, 


7 M #44 s#4^# s#44 7)1^ 4 7i# ^4-i- 
4443, #44 S#4 t§ 7fl^ 4 4344 444 # 
4 3# #4, 343 474 #44 3#444 #°J4 
Si #44# 3444 4#4 4-0.7)144 #4 44# 
444$14. 

tS2] J=°) 

#4# «j-^s.o) 71)6] ^.e,] 7 \ 7H V 3711 34 
4# 34433, #4 #4°M# #4 BUJS-o) >o- 
4°H 4#4# 444 4## 4l#4 437} $14. 4 
44 434 °ll nq-eq- 4754 444 #4 4^ «v 

## 4 # $1# ### 2#4 2$>4$14. 

71174 4t1)«§ ##4 244 ^# #444 4a #3M1 
7-1 4443a#44 444 4°1 44 44 4443 
34 ^4^ 014 .7114 2#44°M# 44 3#4 
4# 44433 #44# 4# 44434 4^ ■ 4 
44 44444 &a 44 444 ##4 24441 - 
711444 ##4 44 444 4443 44. 44# 4 
2421 - 44344 5.5114 444 4-7S4 #44 
44, 4754 444 34- 44’ 44 4444 444 
#4443 444-4- 43 43MH 44 7}#4 44 
4 444 4 4 4.34 47] 44 444. 4* 444 



714 4-447-1 444:44# 47M-4 4#4# 4-4 
4:444 #437-14-, #44444 444 444 lii 
44 #4# 444. 

344 - 44- 444 44-4 #4 44HW # 
4-4 7114, 44,44# 44 344-44- 444711 s} 
4# $144. 3,44-4-44 #44 444443# 
4 44-3 44 4443 444-. 


/ m §4 a#4§2| ^ □; qgg &m 

7 2R°| 

3##3 24 - 4 ,34-44 4444 44 #4 34 - 4-4 
4 4# 444 4-441 44 44-4- 4443, 44 s. 
# 71-44 44, 43, 4754 #444 4## 444 
4 4#4 4 $13# 444 444. 3#4s 2444 
344 4# o_ ^ 2 )^. -^jxi 44sl 454 # 4 , # 

4 ## 3444 444444 4 44. 

44 Til 44 34444 4414 #44 444 44. 

4421 Sj-g 
441 


3#43 -yaj 
#4 3#2i4 


r32l 


444414 71# 
4411 
4141711 
7144 44 


4 « 44 W# 4-7301 4514 44, 44 s |4 4# 3 
444 43 444 ## ##B 44 # 44 ■ #44 
4 $ 13 # # 44 . 

##B 34444 4-444# 44433 444 4 
4 ‘44# 4 344434 # $14. 44 4^3 4 
#7414443# 444 444 4 $14 444 «H1 
4 44 44444 4 $1333, #71- ##4 344 
444# oi* 4-1-433 4444 #$14. 

3 44 014^4 21-4eii 44 si# 43 44 4 

4 444 3444 4 4-444 3# 44 444 4 


- g-s-34^ 44HISS343544 ] 
(I) #44 #4 

444 44-’ # 1-0] #§. 7i# a# 7l#$l 3## 

3 144444 444 444 4444 444 4 
$14 44-33, 44141 s[3# ##4 444- 7l 
44 4443# 4#4 4t##. ‘##4 1# 4 
444 #44 4444 44 7>4 #41- #4-4 
4444 oi§pi-3i 4-4433 44«}# 44# 4 
4444, #44 44 444 441- 44 #44 
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44 *44 4 A® 4® * $14. 

*44 41’ si 4l-g-8r ‘444 *4, ‘444 s 
S’ } ‘^<g> ) *7)1' , ‘£^aela , 2 4J 

44. 

(2) 441 

441 ’ 4 44 44 41 si 444 3 x*4a l 
44444 444 44444 *4 44 444 4 
44 4444 444 444 4 44 44 444 
4. 441 ’ 4 444 144 444 44,44,4 
44 441431444 4s 444 44,444431 
3-44 as *41 444 4a® 41- 4 

44. 

441 ’ 4 444 ‘*314 s^A, ‘44444 
.33144,44’, 444 44 AS 4444. 

(3) 44*4 *4 7|l 

‘44*4 1t) 1 41’ 144 4* 44 Hi 444 
a* 4s 144444 44-4 444 4 44 *1 
444 444 4447] 444 444 * 4* 4 
1AS, 444 4444 4*44, 4444 44 
*4* 4*43i4 sfe «434 4*44 °ll 444 
4*44. ‘44*4 141 41 4 444 *44 
*44 4144 7H4, 44, 441 441431 *4 
4 4s *4* 44, 444431 444is *41 
* 4144* *44 4 a* 4* * 44. 

‘44*4 *4 7ll 4 4*1 ‘4*4 4-44 4 
*’, ‘444*4 4*4’, ‘444*4 4*4’, 
‘4®’, ‘*4 s *4 44. 

(4) *41 

*4 11 ’ * *4 ** 7 ll si 7144 s*4s 1 
44444 *4* 4*4 * *4 *1 **4 * 
4* 4*4-71 444 4441 4 * 4*as, 4 
44 44 44 A* *4 44 s 44® 444* 
«MHt) 1 m 7l! 4144. h 11’ 144-4 
*44 444 4a44* ** 4 a, *44 *® 
*4* 44 *4* 444AS 444* *44 4 
a® 7 ls 7 il 4 as4 44 44 4 *4 *44 4 - 


*4 411 4*44. *4 11 ’ 4 4*® ‘44 
4’, ‘**4’, ‘444* , ‘4*4 444 **’, 
‘4*4 as * 444 . 

(5) 4*4 *711 

4*4 *4’ * 44 ** 7ll s® 444 sl4 
s 144444 *4* 4*4 * *4 *1 *®4 
*4* 4*4-71 444 441 - * 4 * 4*as, 
i444 44 44 a* *4 Tills 441144 

* 4*94141 4 A 4 414144. ‘414 fir 

* 444 *44 444 43i44* ** 4 s, * 
44 *1 *4* 44 *4* 444AS 4114* 
*44 4 a® 7is7il 4 as4 44 44 4 14 
*44 «KH 7l*i 711 * 44 . ‘4*4 *4’ 4 
411 ‘4*4’, ‘*44 *4 , ‘4*’, ‘14’s 

*444. 

(6) 7|44 wjE) 

‘7144 44’ * *4 *1711 si 71*4 s®4 
s H4444 *4* 4*4 * 14 *1 *®4 
*4* 4*471 444 444 * 4* 4 *as, 
444 44 7)14 a* *4 7)14s 44* 444 

* 4 A S°ll7ll 1*4 4*44. ‘7144- 44’ * 44 
4 *44 444 43x44* ** 4 a, *44 * 
1 *4* 44 *41® 444AS 4114* *44 
4 a® 7is7il ®as 4 4 * 44 4 *4 *44 
4*4 7iA* 41*44. ‘7144 tf)4’ 4 411 
‘44444 *31’, ‘4444’, *4£D4 *4 
41, ‘44 s *444. 


si LH*£| 4S4 

7114 sl44°ll4* *44 si 4 H 4 
4*4 4 ^ 4144 11444 ^a4,4*4, 44 
**, 44 4, 4a* 4, s 4 4 *7)144 H<>ii 4 3 
44444. 41 *t)14as 44H4*444. 
44,473*4 4 5)1 7jfo)i4t|^ol]A)S) 1*444 
444 *44 si 4H 444444. 
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H344 44 4142 44 4444 41422 4 
242 $1! 144 7fl44 44 42* 4 

m. 

HI, 144 4414 44 m 4444$I4. 

44), 7fl4 2144°M! 44 4, «h35I^ 4, 523)- # 
4 47)13* 7J-Sj-^3I 444 £)!! 'H^S}7)1 444 
4 414 1 $12# 4224 4# Jl 4# !4 1 Si 
7)1 444. 

143 ta 2 | ai & g. s 

144 14 111 7j-2«>7l 444 144 
2# #2, xfl-g-, 21 ‘ 4^ 44, 3 J7I ¥ 2l3f4 
4444 444711 144 14 Al^j-jz)-^-igs) o}^§- 
42 $14. 4* *4, 524 • 44 4444! 444 
424 44 44 444 444 44,44 44 44 
44 iis 444 7-1-44 444711 42, 4* 44 
4444 444 Ji7H 44, 444 4444 44* 
473451, 444 47111- 24451 1441 £-4 473 
444 a 1-5i 444 444) £.7)1451 $14. 

444 4711444 444 4H4 2144 442 4 
4 214 442 7j-2;sA 4 4444 44* 444 
473447112 44442 424 14444 447i 
7fl4 244447-12 444-2-2 73-2# 4277 44. 
4* 444 7114 214-3HW! 524 124414 
444 44, 24 ■ 44 44, 3 J7M 44 4444 
4-24-51 $14. 

442| 541 4221 §£|4 ^ 7 ^ 

441 44 7342 42 47H4-1 1444 
4731-4 44 44277 4 4444 4444444 
2 144 44 444144 42 444 44 44 
44 1444 144 44 1444 427} 41 4 
44 44 4-f 14 4441 44! 343°) ^4-4 
7-1 14 444 471-4-22.2 444 14171- 44 4 
44. 444 441 7114471 444 444 244 
444! 444 2H24414 144 444 *. 


nil 424 42,444 7I-4# 4444 444 4 
4144 42* 4224 4 4173-2444. 

SM 7)1X115Hid 

441S 444 2441 °1 71114^144 52 
141 *4 sii^s 44; 444$14. 

44 , 471 ! 4114 444 41,4-77 41# 4 * 

7 H 4 $I 4 . 1 , 1-77 4 t 114 1-4 4711 # 14 144 
224442,1-7747III144 i«j-7l2444$I4. 
HI , 144 HI 444 4 , 441142 52# 7] 
41044 1414114 42 2142,142,2 
1424 4214 11# 44444. 41142# 
4 214 12*1 4 14422 444! 34 4 
2441114 4414! 3144.44,474 2# 
4444! 14444 “444 12 * 44444. 
244 2! 244 2144 14 n]*\}7} 44411 
44! 44 4242, *471)4 #5.’ 4 4! 4144 
4114 444! 4 44 44 4*441444. 

7JWI, 41 44120471)2 41444 4144 44 
2 414444. 44 442 4# 411414422 
4 2477 424 443) 444 44 414114 
4422 2444 1441 $12# 444. 

44, 214241 • 2142 41 444* 114 
$14. 7-1174 2144°W! 44 11 4! 21 7] 
44 104 1441144 7)1141 2442 41 4 
14 444114471 444 2,1, 21424 4 
1 44411444 414444. 20)4 42142 
73-247)414422 4144 4 414 444 4 
22 4 41 444 14 414 444 144 44 
44 44, 42!# 41414 141142 41 
4144 4414173-4-471 414 42H2 41 
4441 42 42711 414444. 44 44 114 
214! 14- 44,24, #4, 41-4141,14 4 
4 *414144 5711 4422 1144 414442, 
1 • 214214! 14 44, !44 4,41,4* 
4141,444 57fl 44221144 414444. 
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e? 

ill 4. *11 

£14 

(l)*14 H 
*1! *11 HI *14 H, H, *4* 1 
*4, *141 144! 111 H*4 44 4 
444 !°)41. 444 44 444 41 444 
1 444 4W11 45.444 4141 1-5, * 
4 444- 4444 44°1 444, si 444 4 
4°14- 44* 4115 4444 44, all! 
4* -§-°144 4 $4. 44444 444 444 
444 441- ° e Vc> >55L4 44. 

® 444 44 

444 444, 444, 444,1444 44 
4, 444, 4444 444, 444 44 44 

1145 11(51* 1999a). 

44-44 44 4414 4444 4444 * 
41444-31, 4-144 1441 **1! a 
4-4- 4-44- 444 415., 1444 4fr 4 
4-1 44-114-4-44 444 44°14-1 4 
44 14-411114-4 441444 44 
44-1 11 44. 44-4! 1444 4444 
HI 4 6 5 .144 4-514444 5 454 
444 1*41 444 444 4i4 44-0] 
4! 4144- 4411 45.415.5! 44 
o}41, 444 457I- 71454-1444 a 
54 5444 45-4 4444 445. 414 
4415.4 44 414444 . 

44 IsHl 44 1°114 4 144 °l!l 
4144 1444 44 14 44 4444 1 
44 1144 414! 4,4! 514 411 
1! 4144 11 14-5-44 4411*34 
14! 144 41415.414. 

44, 444 4*3 445*1 4!°14 ** 4 
4* 4444 414 4! 144! 4! 44 
545.414 544 4444 444. all 


14415. 4444! 44! 444 444 
444 444i, 444! 414 44! 44 
4 1444 444141H44.1414 
4 4444 4441444 4-144114 

4 444i 111 41, 41444 4441 
44! 41 441 4! 4444 4# 414 
4! 444 4441144 all 4441 
5.444 44 4-45.4,144 411444 

5 l-i-44 4i* H441 *31! 1444 
441. 

14-41114 Hi 41 5ls*l zl 4 

4-1 all! 414 41115.1444! 

4414 411144! 415 1144 4 
11! 14 1114114111(14)14 
1 !1.114! 111 14-4 414 115 
1514 zl Hi 5141 4 H H 5! 

1 H4 111 rfll 5*5 !7!1! HI 

4 41171-44! 155,1111 44* 1 

HH ZL 14 51 #44 rfll 114* 41 

1114511. 

41*4! 1! 454! 4** 4155 14 
zl 7]! 4 i 1! 4** 4171-1554,11 
45 *11 45* 4**114 141 441 
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2. o^Zd-sr 

saga ssyg—i as 7-i : 5jg ass 
g awi as, oi# gai aa°s asa 

g 5iai aa. 

ssyg-i asisi-s- gais# #*n gs- 

g 5iai aa. 

gala, Sa|s, 

USS*! -SsS 
g, gal a|g, 

pAq, pVq, 

P"Q 

20-23 

3 



3. ga| S|s 

gal sissi g* °si as, gai aaa 

7 is* gai si^oii g siai aa. 


24-27 

4 



#as siaspi, 
H* 7-|£| 



28-29 
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1. xtf=£f 52 

1.*lg 

sg*iiga 7HgA-iiaa°i sa a 
m, n ag* o|shs| 7H| aa. 

*ig7i- gaig, ggaa ass g a* 
* oishsmi aa. 

7ig*iigs, (s 
ZL°|) U, 52, 
Sg, 4^52, 

30-41 
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2. 52 

S2L°| gS ZL gg* 0|S||S|-7i| gth. 

SS, 7 |g, Ta, 

42-52 

7 

i 

*i 

a 


gS£g, 
gas *iaspi 


log,, TV, log 2V 

53-54 

1 

a 

s. 

n 


l.agSga 

2L2LEHS 

as** #*n sg&ga g* <bj-7hi aa. 
sgags zlehs-i- sEiin, zl gg 

* oisnas aa. 


55-59 
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2. ggSga 

gZLSg 

2. snSgS 

2L2LEHS 

as** s*n snfjgai g* °si aa. 

sziSga ZLEHs-i- zle=|szi, zi gg 

» o|sh®wi aa. 

ag#g 52§ 

TV 

~T~ 

60-63 

4 



gas siaspi, 

gS ijgij 



64-65 

1 

I 

1. gAKrttS 

l.gagti 

as** -s§n gaa g* ai-ai aa. 

gxfgga g# uai as aas, as 

th 

qg <q] 

66-77 

6 

Od 

gH|gffl 

SgS Ai| WgMSS a* gfi g 8WI 
aa. 

as, gaga, 
sa, gags, 
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1. #*(4^4 

2 . gu^a 

tf*N Ail „% ;;|A|S| *f* gst 4 °WI 

aa. 

€*14^, 5U|. 

■S ’ 0 UFo, #«, 

78-83 

5 





l^«) 



I 


gas a|-°isH7i 



84 

1 

~r 

Ol 

2. =rtt£| U 

n»g 

gaa a* an 4 = swi aa. 

4a* s-ssia mm ass gai* 

mm 4 swi aa. 

7iia4ii, sas 

7)1, IX 

*=1 

85-95 

6 



gas *iasi7i, 

m 7hbi 


96-97 

1 


i . s»a n 

1. *|#£| 

7|M 

s»a ## aval aa. 

■n-a 7|# o|sns|7ii an, oi# 

msm -r swi aa. 

^*|i£| sj-JI 

#31*1 

98-111 

7 



gas *iasi7i 



112 

1 

IV 

*1 

a 


1.*»B4a 

*»ga 

*n-s4=a *i-s#aa g# awi aa. 
7i5Kia gas aa 4 swi aa. 

*#S4, ass 
a, 7ig!2i, sa, 

113-122 

5 


2. o|ggi 

oisgaa g# oisHsiTii an, mm 

s*iishs°ii o® msm 4 swi aa. 

itgaa, o|g# 
S, 34Sa, s 
ga. ssa. a 

123-128 

4 

HO FT 

2 . #aa n ms 

3. s**a 

swsaa ga a as* oiaswi a 

a. 

4=SA|-, itg j£ 

sna, sags, 
sa#, sag#, 
^aaa.sHis, 
sshis, e(x), 

129-134 

4 



4. #7|| 

=Lms 

aas #7ii sa|o| zi^i# aas- 4 si 

tii aa. 

135-150 

7 





V(X), o(X), 





gas *iasi7i 


B (n, p), N (m, 
a 2 ), N(0, 1) 

151 

1 



J±c=L 51 &] 

sassa #a# oisigwi an, s# 

aa *ss asu 4= swi aa. 
swms°w aa ^wta as as* a 


152-160 

5 

V 


pi, *#aa #s* as# 4= swi 




5. 



aa. 

zleH = , (heh = 



S 



ga oi^aa asa as# oi 

fi|) *513, (heH 



4 

Z 1 

i . #sa zihhs 

2 . zlhHs 

spwi aa. 

saew» ganEHns aas g °j7n 

=a) a, §a, 

agzLEpi, aa 

161-172 

6 

EH 



aa. 

a 3 a 





3. zleHse| 

*3=1 

HEHS# o|gao| 0 HE| 7W aaa S 

ah* ami 4 swi aa. 


173-178 

5 



gas *iasi7i 



179 

1 

1WI 
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(1)444 


4SS 

(D444: hi 41 
©#4€: hi- 2 . 414 «j- 

(3) £44: III - 2 -1. 414 44 21 4# 

(4) 414-8-: 03 44414 #4«-8- 

xie nm 

(3) 4£4S 



® 44414 14 44. 

© 44414 l«Mhg- l-g-41 414 1444 
41414 44. 

(2) 4444 o o|* 

® 44414 444144 #Wl#<g-g- o]^ # 
41 44 41 - 4 . 

© 44414 4-844 #14 141-i- 444 4 
4 414 444 4444 a„- i- 41 4 4-8-1 
hs. #44 “1414-4 1-8-1 4 444 44. 


ms 


ill ■ tf£ ms 

§H|S 

AI2J- 

EMI 


ilAf 

oj-AH 

5!*E 



• £!*(■ 9J fiAj 4|-2J 

• El A |- 




S4 *f£ 

• AJ A|£k>|| 5,^*1 n® sf°i 

• Sa| ai L-H-g-cHI CHS 3§oll Sfi4 





[SAna^i m 

5!«HSo| a, 5*1-71- d, *l|»tfo| l°\ 5*#S£| 

5j«HSlE| A-H«sf77hX|o| *f s„S 






n «d 1+4 

n(a+l) 





S„- 2 

S -~ 2 ’ 





n{ +(w—l)rf) 

„ n{2a+(n—l)d] 





2 

S n - 2 

1M4 





[Std|li|£| tH 

5!»HSo| a, 5*1-7hr?! §n|^a°| aWtfV-N *11 


SLEW 


E?J 


n%w\x 1—1 If S„S 


ol^lxH 

i c=i —1 




(i)rllg cell, S„= a(1_r ” ) = a ©- l) 

1—r r—1 


AHt±l|] 




(ii)y=la ecu, S„=Q 

'na% J 1 —l c K 





[*^14 41-*IB4 a-] 






ffla = l+2+3+-+»= n(n+ 1) 

A=l Z 

©S^=1 2 +2 2 +3 z +-- + m z =| I 

® E£ 3 = l 3 +2 3 + 3 3 + - • +n 3 = \ 4i44i j 2 

6=1 l Z J 

. »(« + 1)(2m + 1) ^ L | D | . 

6 




1A| *f£ 

• o|£! A|yo)H 7)i*nii£| o| 

• £A| Sfw lAlttf. 





§40=1 ia°| ^Hj-Ske. ^s^=. aiM HHSfOi 
afOfMXf. 
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EMI 

°± 

in¥ ■ 4S US 

SHIS 
a *)S 

A|g 

HM 

SI-AH 

S7H 

H^SPI 

^■0|-M7| 

M?l 

8)71 

• B|-t#7| 

ZLg|B|- DS SS #7|°| Zt EMM SIS S 

*B| 7HS» a„0|E|S a CCD, S#o|| as|Oi axf. 

ffli = la2 = 3 « 3 = 6 «4 = 10 

1. «4, «5, aM S-SW 2 -!. 

2. ¥8 (a»]olW a,A a„ +1 Afo|o| gs|0| 

2-1. 

• ^IxHrfial ¥S ao|MXf. 

¥aoi che! sf-sjcHi —i^h 4®>w sis*® a 

0|S7| 4ISH 7® a¥ SIS as OlSSfe ¥ 

aa x» s^i-oi ^Ai-shs ao|ci. a ¥aow 
oissis s aa a* ssiisa 4sn) a-4. 

1, 3, 6, 10, 15, 21, ••■ 

2, 3, 4, 5, 6, ■•• 

¥, ¥8fli, a 2 , a 3 , —, a„, ■••oil cpM &„# 
ao| S°|sp:|. 

b„=a„ +1 —a„ (n = 1, 2, 3, •••) 

0|ttH, ¥8 {*„}» ¥4S ¥8 («JS) 7f|*Srao| 
Bpl fief. 

d)¥a i, 4,9, i6,25, -°i Tiixisassa 

°p\? 

{«„) 1 4 9 16 25 ••• 

{*„} 3 5 7 9 - 

o|nH, 7||X|¥a {6„)S cHB ¥82171-? 

(2) ¥a5, 6, 8, 12, 20, •••2| 7||x|¥as ¥8 

°I7 I-? 

{«„) 5 6 8 12 20 ••• 

{*„} 1 2 4 8 ••• 

o|nH, 7||X|¥a (6„)S CHS ¥887)? 

CHS- ¥8s| 7||X|¥a» ¥S|01B|. 

(1) 1, 2, 7, 16, 29, ••■ 

(2) 2, 7, 32, 157, 782, ■•• 

• ggsw ssoii ii-ttK 

« 4 =6+4=10, 425=10+5=15, 
0 6 =15+6=2l8 L -l¥.' 

‘a, H =a„+(n+ l)S SMI?) SlsM4.' 

• ass s°°i asoii gu4. 

'3, 5, 7, 9, •••aM¥.' 

's!«moi 30|s gxi7i- 2°i sx^aaaa.' 

1, 2, 4, 8, •••aM¥.' 

'*j»Ht!-o| lo|si-gti|71- 2°i Sf|¥aaM¥.’ 

• x|gg a-as as A|a|oi|A-i ciigsm, 44*1 

4SS g^M S4. 

(*o|) 

(1) {«„} 1 2 7 16 29 ••• 

{b n } 1 5 9 13 ••• 

(2) (a„) 2 7 32 157 782 ••• 

{b„} 5 25 125 625 ••• 




51 














52 
















53 

















54 






























i. a*iw 


E*si2i mi 

1. 1SS44 feB| £|2 

1. 1444 
01 14& 

02fe4* 

03 fe41 

04 444 144 *4^4 441 

2. 4241 
01 1444 
02 2ll 
03 4241 

3. fe4 SIS. 

01 fee] a] a. 

EFS2| X|S fe£ 

l. 11144-fe4 42 
® 1444 fe* *2, 444 144* fel fe 5U 
4 14. 

© feel#, feel!, 144 H a 144* 445- 
a 441 1 44 14. 

©*4444 ^g- < Qr 5 L , lelfe* 4*44 144 
4 4*21*471114. 

© 2414 4-2414 H 4-31, a. 444:* © 

! *4.71144. 

© feel 424 fe* 12,71*2 44! © SWI 1 
4. 

©11^44 feel a] a.* 7]ia. =41- 4 51,711 
431,3144S* ©4 fe 14 44. 

BS 4*44 °o|g 

® 11^44 14&* 44 44fe 444 
444 4444 44 44 44 4444 feel*, 


feel 4, 44, 244, 42444 4444 442 
4 4244. 

©44 4 4471- 4444144 2444, 44 44 
41- 44 4 4 444 4444 *** 244. 

© 2*1*1 4*11 p, q$\ 1144141444. 


4§!2| 0|#S HUS 

1. S4I 

144* 4444 442 444 44 4444 44 
2444 44 44. 444 444 44144 4,4 
44 4,14422 444422 414 4fe 4 * 
42 447} 44. 441,2 444 444 4444* 
444 4 4fe *4* 444 44,4,44* 444 
44444244. 4, 444 444414 44 44 
1- 144, 14422 44°1422 1!fe 4* 1 
44 4471-444. 

44* 1*44.’ fe 44 *4°l2, sflfe 4*44 
14.’ fe 444 1-422, 4 fe 14* 2fe 4441 
4. 

244 4,44* 441- fe 4fe 4 7H4 4*4 4 
* 44 44. 

‘2x— 1<0’, 4 2 — 2x—0' 

4** 2fe 4,44* 411 fe 44. 244 x°\] fe 
71144 fe* 4 444 444 4444* 411 fe 4 
4 44. 

441* 4* 441* 2fe 24 2fe 244442 
44,444fefe 1 I!4. 44fe2l/>, q, r, ■••4 

1424442, 44!fe*/>(*), q(x), ■••224 
444. 

2. 444 is 

4 7flsi 4424-4 AflH.14441* fe 14. fe 4 
All ‘6* 24 4*44’ 4 ‘6* 34 4*44.’ 214 
‘6* 24 4*44.242 6* 34 4*44’ * 4* 
fe 14. 44-14, *4414*214 42* 44 






56 






* 4** 4* 4* 44** f(4443i 444. 

44, 4* 4*4* 44* 4* 44*4 *444 

(compound proposition) 43! 44. 

44 444 ‘6* 24 4*44.’ 4- *4 el 44 44 
4 44* *4lf * &* 4* 4*44 (simple 
proposition) 43! flu)-. 

(1) : conjunction) 

* 44 p, 94 **|3I’ * #H 4* 44 ‘p 3^]3 
q{p and q)’ */>4-g4 *4*4444, 4 A* 
pAq A 7 ^ 0 } 44-44. 44* P°]5L q 431* 4 
*4. 

(2) 44*(*44 : disjunction) 

* 44 p, 94 “**’ -i- 44 44 ^) p 
q{p or q)’ip2\-q2\ *4*44 44,4A* 
pVq 4 *4 4444. 44* p°] 44 q 43!* 
4*4. 

(3) 44* (negation) 

*3*11 /HI ‘444’* *4 44 44 PA 44 
4.(not p)' *a4 4-44444,4 A * ‘~A 44 
4 4444. 

(4) 2:4* (conditional) 

4 44 a 9* ‘-44 -44.’ *44 4*441 
‘/>44 ?°14. (if P then q)' *24*444-4,4 
A* — 9’ 4444444. 

(5) 42:4* (biconditional) 

4 44 a 94 4*4,4444 7>44 ?43i, ?44 
p a ]A. (P if and only if 9)’ * *24*44 4 
31, 4 44- 7}3l£- p—q 4 44 4444. 

3. S4I4 444 

444 4, 44* 31 444 444443! 44, 44 
4* 4A Ts, 444 4* 4A F* 4444 44 
44 pAq, pvq, ~p°] 444:* 4* *4 44 4 
444. 4 **44444 44*431*4. 



*4. 


p 

9 

P—~q 

T 

T 

T 

T 

F 

F 

F 

T 

T 

F 

F 

T 


4. 44 401h| 47 i| 

(1) *4 44(implication) 

* 44 p, 94 444 PA % v 4 4 qA 4a* %i-44 
/>* 9 * 44(*S:)*43! 431 p => q * 444 
4. 

PA 9* 4444 44 />4 44* 94 *4* *44 
4 44. 4**4,44444 *44 444*4.’ 
4 4 442] 3741- 44.’ * 4444. 44 44,4 
44 44* * 44 444 44.’ * * *4 * 44 
4 3.7)7} 44.’ *4*4 4*44 44 4*44. 

(2) *4 44(equivalence relation) 

* 44 A 94 444 PA 94 444°] 4* 4 PA 
9* *4(416)43! 44. 4*4A* p=q’AA 4 
4444. 

44 p — ~ qA ~pvq 2 ] 44*44 *4, * 444 

44^4 4**4.35)52 p —► <7* 

~P v 94 *444.444 

(. P —* q)={~p\/q) 

44. 
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(3) 4414 44 

44 4414444 444444. 

■ P=^P ( 1 3i' A -l^&', reflexive law) 

• (p=$q)^(q=^p)°M P=q 

(4414-3", asymmetric law) 

• (p=>q) A(q=>r) a ]T$. p=>r 

(4°l-§-, transitive law) 

44 4414444 444444. 

■ p=p (4 A Hr, reflexive law) 
•£=<7°14 q=p 

(414-8-, symmetric law) 

‘ (p=q) ^(q=r) a ]^. p=r 

(4 0 l-§-, transitive law) 


I . *It4 


or 


saai 44 
1 . 444 


1. *14 

01 4441444 44*1444 
02 444144 
03 44*144 44 
04 444*144 44 
05 #t*144 44 

2 . 55 

01 53°) ^ 

02 53°) *34 
03 532) 44 44; 

04 

05 *48-532) 4 x 4 


2. 44S44 snf 4= 

1. *141144-332))3 
01 *14444 4 

02 *14444 ZL 4 S . S ). ZL ^z! 

2. 534-44- zl 35)) 5 
01 ^af4s] 4 

02 534-4=2) asfl^si- 44 

/ ns. 

/ 1 . *)44- i 

® 44*1)44- 444)444 < g 7 \] *} ZL , ZL *) 

44 4414-41 U 4 . 

© *14© 4444*1 SHf© 4 Sl-B-i- 4414-41 ff 
4. 

© *144 444*1 444 4 ©44 444X5 °1 
414-4)44. 

©532) 44 44144i, 5 444 4414-4144. 
©44 4?!: 444 444 44 44 5342) Til 
44 ©4 ©414©. 

©44-532) ^4 44 4-x, 4X4- *144 44 

4 0 14144 44. 

© 44532) 4x4- 7144 444 444 4 44 
44. 

2. 444445344 

® 4*3% 444 f-4 44444 44 44 44. 
©44444 3.4X1- 3l 4 44 44,3 44 
-i- 44144144. 

© 4*3% 444 f-4 X3444 44 44 44. 
®53.444 34x13l 4 4711 44,3 *34 
3 4414-4144. 


/ EFS *IX&°| 449 

^7 ® *1-444 *144 444 41144 *144 

44 *144 44, 444, 445 %444x 44 
44- 4x44. 
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© 504 944 - 504 41*HH! 414- sa 4°] 
Sl 4911- o)-g-s} 7 )l s} 0 , 449 991 °i-g--sM 
5o9 991159-5911}. 

(D#-§-5aS.* 99991 ol-g-tb 1 94 lO, 91 
509 Tfl-iMH! 7114-711- 99 H941 44. 

@44 ^41 tflsM a x (a>0 , all)4 919 H 
5 94455 z/=9! x4 9441 491941 4 
o, y=a xj k a% 955 44 441144-5 949 
4 4t11 44. 

©44444 asflu 4714-1- 419-9 4 a 4 ! 
44 0 1 45la47)l 44. 

© 44444 444 as))5* 149 45-44. 

© 50.444 a 45 ! 44444 asflsi- 4 -g -4 
4 al 4 454 4544. 

® 50*149 994 as|)it 149 45 . 44 . 


4 44 / 2 °fl 9929 71-4444 44414 444 
4 4.54,444 99 4441- 445 7}44 41 
711445 41441 54 44 444 44 44,4 9941 
4144 44 . 

^1 gl.4 3 1 - 414 01.4142 gl.41421 

°H, 941°17M441413^°14-a. 4444. 
444 444 44x4444444444 4444. 


2. M|oio|oi 50 

1771144 4 444 (Napier, J.; 1550-1617)15 
a* 444454, 41411 445 mi 44 
44-4-E14 994 414 504 441 41144 
4 444 a, 444-4144 4444 4444. 
5H a44 4-01 44 

AB4 444 CD44 A P B 


BS!°| 0 |#*| 49 

1 . 949 sj-g 

44 14«4 494 n o\} rfl-sj-4 gxaxgx ••• Xg -j- 

nA 

455 4445, g°=l, fl^=-^rl 4444 4471- 
444 915 4444. 54 m, n°] 9194 n> 2 

4 4, =V^4 49144 4419444. 

as)4 44 4419447] 49H! ^a 49-9 7 ) 

5 919 ^ 544 . 944 9411444 944 
1444 944 49494,4991444 949 
4147)17} 94.1,944 94199141 4 9 
54 99! 947} 94991144.1444 94 
1 44 94994! 944 41 5994. 49! 
944 1144 444! 959 1447} 14*11 
144, 944 94 x9 444 x9 499 7}94)4 
11444 49149 414 919 944 94. 

4114,444 /2! [2 = 1.41421356- • • 955 
1, 1.4, 1.41, 1.414, 1.4142, 1.41421, ■•• 


9 P4-9 Q7}14°)1 9 
A4- 9 C* I! 191 
9 149 9, 41949! 9 P7} 94 PB4- 9! 4 
55 !99a 9 Q! 999 4551994-5 7}9 
19, CQ1 PB4 504-0 99194-. 

4, 94 0947 -) y=Naplogx94-. (4, Naplog! 
711949 5o4 9594 -.) 

4949174-4 49H7-HM4 4119 
AB=10 7 55194. 

711949 5 oi 4-95044 9 - 71)5 917 } i 7 }s} 
9 5o9°l 4-54! 500)4, 50 917)14 4! 9 
4914494-19494 941- 59 44-. 
9!!9,y=J-9 4 7}o 0 | 9 ^ 4 . 

Naplog a—Nap log 6=Naplogc—Naplog d 

3. 5059 94 
(1)7)1 o)499 504 

7)10)40) 50! 9-4504- 4494 40) l-o] h 
oo)9. 
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(2) 4#4(Burgi; 1552-1632)4 SJ-S. 

4) 4 4 4 4 ajiJt 7fl44 h_0-31o14. 

(3) H&|ai(Briggs, H.; 1556?~1631)4 Sal 

44 10*] S.ZLSS., 1617##B) 1624444 74 
4 444 4#$i2'4 4#3) $14. 

(4) #44’tt(Speidell, J.; 16194)4 #715. 

44KHr4 4-4#n# 444 #71544,1619 
44 4 4)## 4 4 b) $14. 

(5) 443(Vlacq, A.; 1600-1666)4 #715 

#4054 #a54 #4# 4# ##544. 

(6) 43)(Gunter, E.; 1581-1626)4 ##5 
sin4 tan4 144 44 44 744 4-8 -#ti54 
4, ‘43)4 4#’ 4 4b) $14. 

(7) 444 sal 

192444 194944 4444 gj. 44 30044 

7)4 444S. 207fE) 44 Saf 444 gZLS. 

°14. 

4. #44 

444 #4444- #44# 4-44 44 #7)11- 44 
4-4 444 444:4-. 4444 4 44 4-44 44 
# 47-ist 4:14°) 44 44-4 7fl4s)-4 U## 174) 
44 454 #44 ### 43)4# 44# 444# 
714:4 #4 4 $172. 4-44- 4-## 444# 4 

444 44444 17444:4 4#4$1 4#7) #4 
4$J4. 

44)5#(Descartes, R.; 1596-1650)4 444 

#44 4-4- 444 # 44= 444 4# 44’ 472 
#4s)$t2B# t)7)SSf #44 444# #4# 
44. IHr(function)f) #4# 1692# #44 4-°) 
= 4#(Leibniz, G.W,; 1646-1716)7) 4-g- 4# 
4$i2, ## 4# /# 184144 A44 
(Euler, L.; 1707-1783)7) 4# 4-g-4$4. 
447)#«)-4 444 4-4 44 4-4°) 4-44## a 
4444 #44# ‘44# 444 ti ##4 4 7i)4 
4-## 4444 4444 4’ 44-7244444. 


184)7) #441# 4-44 4,2# 5444 Sr#4#7) 
444472., #44(Fourier, J.B.J,; 1768-1830), 
S4(Cauchy, A.L,; 1789-1857), 44#4 
(Dirichlet, J.P.G.L.: 1805-1859) #4 444 
#44 #44 44 x4 444 y4 4°) 44 444 
4, y# x4 44472 44444. 44, 4# 4 
(Cantor, G.; 1845-1918)4 444 4444 44 
4# 20444# 43)444 444 44 ‘4# 44 

# 4# 7i#!4 #444$i#4, 444##4# 

(Weierstrass, K.T.W.; 1815—1897), 444# 
(Dedekind, J.W.R.; 1831-1916) #4 44# # 

#4 4# 44444444. 

##444##444454 444 4#/: A—5 

* ‘A4 4 4#4 54 4 4#7) 444# 44’ # 
44472,44/4 #4## #444 44 

G(f)—{{a, b)\a^A, b=f(a)} 

#44 4s# #44 Ax 54 ##4444. 


5. 4#4#4 ##4# 

a>04# a#i4 4# a4- 444 4# x4 444 
4# 4# #4 4 # 4 44 x4 4°) 4# 

4-2# 444 44 4# 444A# 447)1 44. 4 
44 X 2 \ 314 444 44 a x 4 4# 44## y=a x 

# 4#7) 44, 4 4#* a# 4A# 4# 4#4#4 

7244 . 

44#y=44 #44# 4-5444 44472 4)n4 

# 44## 4444 44444 724 = 7) 44, 
«>144 #7)4— #4#472 0<«<144 4#4 

# 0.4=7)- 4## 4444 y=4# 4447)- #7) 
441 44. 

4444 y~a x s\ 444# #724 444 444 
y—\og a x te>0°)7n. a=h 1)44, 4 44# a# 4-2 

# 4 # #a4#4ai 44 . # 0 - 4 # y=log„.r# 4 
4444 444# 444^-2## #ol444 #4# 

# 44444 0-4## 4-8-44 7244. 
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<12 *}£.) 

1 . 441 ■ 244 ( 1991 ), 14 ) 417111 , 444 

2 . 4#4 • 111 • 441(2000), 414 24#, 4 
#4 

3. Lin, Y.Lin, S.; 4#1 4(1992), 41#, 4#4 

4. Eves, H.; 441 • 443 4 (1997), 444 4#4 


i. 


Bm\ 44 

1 . #44114 #441 

1. #44! 

oi 414 4 
02 #4414 4 
03 #4414 111 
04 #4414 1 

2. #44! 

oi#4414 4 
02#4414 111 
03#4414 1 
2. 414 if 
i. 444 14 2 44 
oi 44 42 £ 

02 4444 44444 1 
03 44414 441# 

041414 

ea°i 44. 

i. #4414 #44! 
® 414 441414. 


©#4414 414 44 14 4jl, 4114 4 

141414. 

®#4#14 44 14 42, 41 4444 #4 
414 144 4 14 1 nil 44 14 41 4 
14114. 

©444144 141144 4^1444 14 4 
141414. 

©44414 444 44 14 42,1111 4 
1414114. 

©44414 44 14 42, 41 4414 44 
414 144 4 14 1 n|| 44 14 41 4 
14114. 

© 444144 141144 41^1444 14 4 
141414. 

2 . 414 1 

© £4 44 114 41441 42, 41- 4^44 
414 1144141414. 

©4144 41444 11444 411441 
4 42, ol^. 3J--g-|]- # olyfl 14. 

© 141-414 #114 42,4441# 4#14 
414 11114141414. 

© 4111114 1414 114141# 411 
41414. 

E*a 4244 144 

® #4414 14 441 -ffEsfe 41# 

44142, O]M- Ait^vf. 

©a„=S„-S„_ 1 l w>2l 441 44# 41# 4 

4414. 

© #11414 1# £# 4-8-141114 4443 

412# 4214. 

© 44}412 44410)4 #4411 44 4#1 

4#4. 

©2141414 111# 41# 4# ##1 1414 

111 412# 4214. 

© 414,1444 4144# #244 144. 
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W esai oi #4 bug 

/ *** *4 4 *® * 4 * *4 **** 4 

4-2S** * 1 -***-. *7W* ^44 4*4 **- 
3.4*444 ^44 ^44 <y-o}^i- 


1 . 3I|E^B^ 44 °| <*7H 

***4* 44® [** 1 ]® *®4* 1*4 2n~l 
AAA *4® 44 ®°14®4 *®® ®*4$4. 

1 + 3 + 5+7H-b(2^-l)=w 2 

ie, 1*4 2]l- *®4* 1*4 nAA 44 4* 4®4 
*®®®*4S4. 


1+2 + 3 +- + «=|«(b+ 1) 


41,4444 


-44*4*®**-. 


J 


j j j 
99999 

[H D 11 


• J 
9 9 9 
9 9 9 9 


pel 2 ] 


24, 711-4 37)14 4 a, b, c4 444 
a—b—b—c 


44^44a, b, c®®*-®***, 
a '. b=b : c 

A A *4® a, b, c®®****®, 

( a—b) '. ( b—c)=a : c 

A 4^44 2:44‘i 0 14Ei 444. 

44,2i|-T < i 0 )H4 4314® 4^44 

± + ±= A ^ i_4 = 4_4 

a c b a b b c 
444 *414*2*4 71 44 y, y® 4714 


® ®7*g-4 44 4 44 *741-44 *41* 4444 
4447144 42:4.2s. J.M. 4®*® 44® 4)4 
44 44® 4.443)4 *4® **14® 44 **s 
a) o]si|-s}7^ -H4P4’ *3}® A ils.® °14 4-4® 
4S444. 44 44®°1444 *®s. 714-® s.® 
47)* 444 *7^4® 444s) 4 4®* 44 A ) 
®* 7}*® 44* 4*4. 7i44 ®* ?}AA 44 
® ®7Hr4 *=*§- *®44. 4*2 44*® 441® 
4®4e) 44 44 AA -&*®4 *4®*4 
4* 4*4. 

44)41 444 44® 4® 4*7]*® 3 *® 344 
4 4® 7}*® **14* ®44 7]-® 2*7}*® 44 
4 44® 42.4® 4 4*432 444 44* 4® 
441 44. °H,444-22 ^4 *7)*-® A 

44® ®7ii7l- AAAA . *7)*® 42 44 ®4 4 
444 *44 44, 4® 444 444 *®4® cfl 
4-471- 44 4® 4*44 4444444. 

471*4 44® 4®* 4®4 44 71SHW 4® * 
*, ®4* 44 4 *, 41-4*4, 73 ® 7)s]s*3i 4 
4 4 ® 44 *44 4444M1 tflfj- 444 yoj * 
24 ojgfl 4444. 


IV. £»=I #7l| 


4® °1®4® 44® *4444. 



BS 2 | 

1.4*4 3 a-® 


2. o|4* 014# j 1. 

®7]-4 4®, 441* 4®4 *7l-2 7]®*® 7}®® 

] 

*44, *7)®® 7114 7)4- *4 444 ® 44-®* 

7) 4*44. *444 *4* 441* 47V®® AA * 

*®4® 4® *4*44 4®* *44. AA AAA j 
*4 *444* 44® ®*4 4 4*471- 4*4 A 1 


4®* ®4 *® 4* 
0144*^ 

02 444 4* 


03*711441- 

044®* 4® 44 

05 4®* 4® 
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2. *414 □i #1 

1. 414©4 4*4© 

01 4*4©3l ^ 

02 4#©© 

03 41, ©1 4 ©©44 

2 . onus. 

oi oH*©4 © 

02 011*24 414 ©©44 
03 °]W1S] 4# 

3. 44©© 

01 44©©3l # 

02 ©©44©© 

4. ©Til 214 2 4# 

01 ©© 2 © 

02 ©©443) ©4 a #© 

03 £3§44 ©^ 

04 ©©4 #3) J=L£ 


SS12I X|£E a* 

i. 4#1 a 4© 

®©44 4 * 4 . ©7)14 4*4 #* olspHl * 
4. 

©4t4 7)© 41© ol5p}7fl t } 3 L , oil- l-g-# 

© $W1 *4. 

© 4 3] S] ©44 4©©* 4©3l, 4* %-g-^t © 

$Wl 14. 

2 .17111 ati 

® 4*4®4 ftg-is) #* °lH7il 14. 

© H-ll^l 714^4 H 4 ©©4431 411 

3i, on n © 017il 44. 

© 4 W©3l 4104114711 © 31 , 011*24 41 
4 ©1 © $W1 14. 

© olfKt 1331 ©7ii 444 ©© 12#42 
44. 

© 44©©3l 44 a 014471144. 


©©©44©©3| ©* 441 l3i, ©©441©© 
1 HI © $14 44. 

© aisH 4©- <441 431, on 444 4 °4i 4 
4. 

® 4©2©4- ©*2©, 2-114 ©131 4© oi4i 
471114. 

© 43)©*s) 44 44# 4-7II14. 

® £44 4 ©44431 41 441 431, ©#44 
3] ©©1- °lll7ii 14. 

@ £44© 14431, 2 14# Hi © $411 
4. 

@ £4© 4 ©*4*4 3 ^ 2 . < 2 ^ 2©4©3] «. 

©* 014471114. 

© £414- © 4431 , 3114 * 144 © 111 
4. 

sa *i£©ai ©sis 

® 4*3] TilllA-i hi g©* 44-4 4 
14. 

© 4!©©3l Till© ollliS. 2© 711171# ol© 
'Sj-JE.-lq- 's]-T4}- i 

All* 52441 *1* 44!©©4 7114# 444 
© $ 11 4214. 

®£.44s] ©4# £444 44©©4 444 4© 
£-444. 

© £1*31 ©4© ©14 3 _ 7 ] 7 \ # 4*44 4©£ 

444. 

easi oi#i bug 

4## 1140s. *4©© 4# 41-431 

©4*401-44- #414 *4014-. 44©© 3144 
4* 7)14 41114 27)11271-14. 

1. □|4|2(Mises, L.; 1883-1953)4 0|* 

©1© ©*4© 4 $1444 ©44 41-41414 4 
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®3 34® 4 333 ZL 2 ] v ] 7 } 34. 443® 3*3 
® -¥-^3r«l 3*343 4 ® 344 * 3 * o] 

44 4333® 7fl3* 33313 4*®* 34H4. 
3®33, ®4® 343 333 4*3 0, 433 uf o_ 

3 1 ® 4 * 343 , ®® *3® 3*43 4 ® 343 , 

04 13 3*34*3*3 


3*® ®*ll *43 434. 3a®} 3314® 3-®*® 
ZL 3*® 3*4 %t;}3L ****43 3* 4, 4* 
4^ *33 ‘3** *4® 43 4® *® 4 

431];* ®* 01-44; 2}3 H4. 

34® *3*4 3*43 34. 


£l, ^ 2 , '”» &n, 

® 3®4. 

343 4®4 n*<t * 04 44 44® n 0 , 14 44 4 

4 *^ 44 : 2.44 

lim n —=\, lim —=4- 

n-~ 00 fl Z n—Lx, fi Z 

44, 4 4444 444 44444 44-£ 44 4 
444443-4444. 

33]®® 34 44 44444 44 444 3443, 
44(44444 *343)34® 7114* 444s. 4 


3. S°13 4®—4° I® (Bayes)—I §a| 

'7144*3 ***33® 43H4 4®, 4 44® 4 
3 444 444 4®® 3434. aa]4 4444 
44 444444 444 44® 43 444 4®® 
44® *31,4 343 4 4®® W4 
444 £® 43 433 W 7ii4 
44 E u E 2 , -, £„33 4 
444. ®, 

£,-n£y =0 

(**/, i, y=i, 2, •••, «) 



4 4**4 444 44 444 33314. 

471134 4444® 444 444 3*3 4443, 
4444 43* 44® *343, £43 444 44 
43 4®44 4 44444 4®® 444. 
zl 33® 4*, £4, *®,4®3 3®3 **4 0)5} 
4® 4®® 444 4®*, *44 344® 4*4 
4444®, ®44 344® 4433 44®, if4 
344® 4444® 3®4. 

4433 °1®44® 443 34* 4444® 44 


E 1 UE 2 U - UE n =£2 

44,4444 444 AnE h A ( 1 E 2 , -, 

A n £„* 43 nfl333, ZL 443® Aj \ 44. 

444 3*4 43344 4334* 3 ®-*^ 4 ® 
444. 

p(A)=PWn£ 1 )+PUn£i)+-+p(i4n£.) 
=P(£ 1 )P(4|£ 1 )+P(£ 2 )P(4|£ 2 ) + -- 
+¥{ E „)~ P { A \ E „) 

344 


444 4®® 44433, 444 * 4® 4® 4® 
3 443 4 4 $4. 

2. 40|*3 0|*(reason of no reason) 

3*4 *44 4343 ‘4®43371444; 3.4® 
4® 7}45l®4,44® 44433 3443 4*4 4 
43 34 ®3l7> 4444. 4 *44 43® 3*3 4 
44® 4®43( Laplace, P.S.; 1749-1827)34. 
4-3 4®433 41-®* 334® 44*3 33® 
443 *44. 333 4*43 443 44 44 4 
4® *44 34,4*3 4® 3*3 44® * 4® 


P(g,-|A) = P p^f° P(£■) (*=1, 2, -, n ) 

°ls3 4®4 4® 44® 4® * 44. 

P ( Ei \ A ) 

PC A I F )P( F ) 

= P(E 1 )P(A\E 1 ) + ---+P('e„)P(A\E„) 
34® 4 333 4443*4. 

33 4333 4443 44 E u E 2 , •••, £„*® n 7 \ 
43 ‘33’ 0 143 443 P(£,)® 333 7l*3® 
33 434*( prior probability) °14 4 -r 33, 
P(A|£,)® 33 Ei 3 4437-1 A 7 \ 4*4 4®°! 
4. *4 P(£,| A)® *71- 444 *3 33 Ei 3 7 } 
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HAS4 4^#(posterior probability) 41 

3 f- m. 114 4 4H $ 47 } m 44 4 
# 44(44)1- HAS 44 444 It-i- 411 

4 444. 

4. 114 gB|4 i# 

41-4 444 4444 ‘41Iss 7)rfl 44.’ 44 
7>4i IH 141441- 44. 

441411444 444 il-S33S(Kolmogorov, 
A,N; 1903-1987)1 ‘4144 4i 44 4 44 

444 414 414'H44 141 13 44. 

( \ 

(D 444 1114 414 P(!)>o 

(2)44111414 444 P(£) = i 

(5)A lt 1 2 , •••, All 4144444 4 
P(4 1 U4 2 U-"U4J 

=P(! 1 )+P(! 2 ) + -+P(!J 

V_ J 

71444444 lit P(!)4 41444 4444 

44 44414143- 44 11. 

5. 41° ^4 4 #7114 

1-4K statistics) 4 4414444 status(14)4 
41444. 4 status! 14 41 4444 44s 
4 stated!)! 7}E| 4 4 444 . 

444 HIKstatistics)’! 144 44! d! 

4 44114, 4441 !’ 41 41 44. 411 
s44 1444 44117-1844 4-H4 444 
HI 14 244 !#H4 4#4H. 

(l) 14!(S31H&, Staaten Kunde) 

4441 is 1444 444414 44 441! 
4(Conring, H.; 1606-1681)4 16604 4]SSl 

5 rfl444 ‘Staatskunde’ 41 HI 144 ! 
44 1441. si 4 1144 ‘11141! 44 
1141 44 4 444 141 444 dll 44 
is, 44 HAS 1444 411111=4 H 
44 fks!.’ 3 la!$ 1 . #44 Ills! 


HI 1 (Achenwall, G.; 1719-1772), 444 
(Anchersen, J.P.; 1700—1765) 14 $11. 

(2) 44m®ip^ff‘r#, Political Arithmetic) 

44 mns 4144 HHHI 44 441 

3n(Graunt, J.; 1620-1674)7} 166244 13. 
1 1! ‘44 444 414 4! 144 a&d 44 
4 H(Natural and Political Observations 
on the London Bills of Mortalitly)’ 44 1 

411. 3 # 4 H44 14 si HAS 4 ! 1 

44 44(1iit)7} 414 HI! 7 }# t©l3, 4 
14 444 H4 434.^4 

imw m mns! 167044 ‘44 

H4 4! 444 (Essays on Political Arith¬ 
metic)’ 1 !3fl 14(Petty, W.; 1623—1687), 
1111 111! 14 (Halley, E.; 1656- 

1742), 41111 HAS 41444 14411 
!! lA44(Sussmilch, J.P.; 1707-1767) ! 

4 41. 

6 . !CH#71I!1 fic.H«414 <§±%t 1# 
17-187114 m44 hi i-m 44 - 44 i 
1! imi4 itAS !4f-41! 4!14 

l. 1, 4444 4m(Quetelet, L.A.J.; 1796— 
1874)! 4411117} HI! 7 }ho| 3}!!4! 

s !4* 4! W4 141-414 441144 

m . 

414 !4|l-7ill4 114 HI H! o. 

114 As 441! 41 111 1# 
(Galton, F.; 1822-1911)4 $11. 
44KPearson, K.; 1857-1936)1 4##!1, 
141, nil 1-14 1-44 41144 144 
441 H!4 19014 44 42.4 ^- 4 ®} 4-44 
Biometrikal !# H14 11141. 
141-41! 4414 414 34(Gosset, W.S.; 
1876-1936)4 4 14 41441. 3! 4414 
‘4111’ -i- s4s 111 1!!! 14 m’ 
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4 41o1l2 1*114 4 4*1- 4 a4$4. 

1, 1908’d° ; l] ‘Student’ 4! Q-l-g-22 Biometrika 
°)1 aStt Hr ‘The Probable Error of a Mean’ 

! 44171144 7l$T 444. 3-414 441 *1)!4 
44(Fisher, R.A.; 1890-1962)4 *112! 124 
41 -R-24-2 <7)51 7H 4441 441711 

41444^4. 

<43 .42 > 

1. 444 • 444(1985). 441-44, S44T4. 

2. °144 4 64(2003). 3^4-H 44 i s4!42 
4,(4)444. 

3. 444(1995). f-444 4444s #44. 

4.444(1991). f-4444s.7]-g-,7Hi-47H4. 

5. Eves, H.; °144 ■ 444 4(1999). 444, 4 

44. 


V. e hhH^ 


/ BS 2 | 44 
/ 1 . £44 3hHs 

1. 4*14414 £4 24 

oi 44 4P14 44 4424 
02 44 4P14 44 4*1124 

2 . 35fl2 

01 351124 4 
02 44sel4 
03 44351124 444*11 

04 444 4435fl2°ll44 444,4,44 7fl 4 
054 *1124 °1W 4 444,2*i 4,44 *114 
3.351124-444- 

oi 35)121- 4-§-4 44 44 444- 


BS 2 | 42 ^S. 

l. 244-s5fl2 

® 44 444 44 442441 444 44 44. 
© 44 444 44 44124 41 444 44144. 
©35)124 #4 44347114 4 44 351124 
141 44 44. 

@ 444414435)122 444 4 44 44. 

© 444 4435ii2oiM 4-44, 4, 44 7)14 4 
44 4*11144144. 

©4*)l24°lW 4^, 244, 44 *114 4°14 
4*1114*1144. 

© 3511214444 44 441 4 4 4.71144. 
® 444114 o>] 44 444 351121 °l-g-44 4 
444444 44. 

©351124 4444 44 4414144 44 4 

4144 4.71144. 

&a *12421 tt2 |£ 

© 444 241 14 442414442 
14244. 

© 4*11244 444 444 31441 014 0-14421 

4244 . 

© 4 144 44 4 © 4-422 7lr 44 42,4 4 
4 444 4°H 444 4 44 41 351121 4 
2 414. 

BS2| o|#4 HUS 

1 .3EHH 

l*1144°ll 35fl2 o>H(graph theory)! 422 
244 44! 2424 144 Leonard Euler 
(1707-1783)0-14. 

444 Konigsberg4 Pergel 441! p.&j 114 4 
o>l 1 *114 44 44 7114 442144 144 44 

4. o>l 141444! 441! 444 1444 4 
17114 44124 4 44 44! 44 427> !4 
4!4114711 441144. 

Euler! [34 214 4144 35fl2 4!1 4-glM 
4 141144 4)44534. 
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<Konigsberg4 4 *4 4 4* 4! A }4> 

[34 214 4 1* 2! #4 H 411 4444, 4 3 

4 4! 27)14 41 44-44. Oj 41* 444! 7711 


#4 4444 &! *44 w* 344 *4444-3 
4-3, 344*44*34 ^l^F'H^l 35)13* * 35fl 
5. (null graph) 4-3 44. 
asflH G=(y, £H4 44 £! 144 43*4 
4th*3 7}444. 

444 4 x^E7\Vs\ 1*4 < M> y > ^ H* 

4 (M, y)4 444 41 ttfl, ip 72.^ u q v ^ 6]^ 

(connect) 44 443 444. 35))34 44 4 41 
1*4 43* 7}4 1 44! *44 44*4 4t4 

7)144 4333 4444! set* multiset*3 1 

*44. ojEfl H* *3*1 44 S~ **34443 
1 * 4 . 44 , 1 # *4 44 44 3 - 44 - 3 - 434 , 
**34(44)44 347}- 4! 3431- 44 343 
(simple graph)4-344-. **344 €r4®l!35fl 
3144343(multigraph) 4-3 44. 

(l) 44343(simple graph) 


4 4H 77114 443.44-44. 

44 134 214 44 44- 341 41414 441 

343(graph)43 434, 4 41-i- 444 
(vertex) 43, 444 331 4 (edge) ES. 34 
41 343 G= (1, £)4-3 44 Euler 1144 
34344 4444 41 (degree)7> 31 414 

4 ‘4 4414444 4 44 4414H4 443 
4143! 4 4 71-in 14433 14444. 
444 343 4*! 17364 Euler 4 **°)14 41 


4444 4414 44 444 Es 4144! 4! 
343 G— ( V , £)! 17114 444 vA v 2 444 
44 4 7fl4 44* 4*®}3 4- 41 * a 4m 
444 4144®}! 14 34344. 

@G=(4, E)7\ 41 351)343, e 1 = {v 1 , v 2 ), 
e 2 = {v!,v z ) 4 4, e x e£44 <? 2 1£44. 

(2) H 35fl3(multigraph) 

41343! 41351134- 41444, 17fl3| 4 
44 444 44 7114 44 41144-. 


43444-. 


@e 1 =(y 1 ,y 2 ),e 2 =(y 1 , y 2 )4 4,ei3£,e 2 3£ 


343 4H 314 7}4 44 114! 14-4 l 
H33, 414-, *44, 4-4-, *4, 44", *3*4, 4 
44-, *414, 34414, 4*414, 444-14 44 
*444 13®}7ii H44-. 

1*144-4 44 444 (vertex)*4 *44*3 
*3 4(Edge)#4 44-* EVA x *43 44-. 4 
41, G=<V, £>* 14=35113(digraph 3! 
directed graph)43 44, 444 4! 3fi|)3 
(undirected graph: 14= 35(5)! 414 
G—(V, E )3 344:4. 35flH G4 )a-) cfs. 724* 



34! 44 7fln 3 1444 4 - 14-3 4:4-. 44 
3444 *44 A4 41! 3, *44 B4 41! 5 
44. 344 4 4! 17114 14* 7}*3 4.333 

* *444 414 4! 44 7)114 1444. 44 

* Handshaking Lemma*3 *4 4 33 4 4 
4 44-4 3135flHo))A-i 7}i7l H4 *44! 4 
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*4 *© 7fl 411 © °)4. 

4 [54 31* a5(l G4 444 *444 44-1 

V ( G ), 44 441 E ( G ), 5^4 W 4*1 Wg ^ 

5 44 V(G)={A, B }, E(G) ={a, b, c, d }°15 
¥ G {a) =y' G (b) =v G (c) ~AB, y G {d)=BB$\ 1 
4 3141 44. 

(3) Handshaking Lemma 

44 55])*4A);£ ss. ©©kgs) *©4 4© sis) 7fl 

*4*4144. 

Handshaking LemmaL^fEi *45 414 41 
441 41* $14. 

®55))soflA) 5*4*4 

© aefl*44 ©© 4-©* 44 *441 4*711 *4 
44. 

©M7fls] *444 4*7}- £4 r4 5Ei)5(4izz-Ei) 
*)* 44441 \nr7^s\ 4 * 444. 

(4) ©*5El)S. 

©54*G,i/4 444, 

®*(GH4 v(H)ss 1 44444 /4*4 
© £(G)°114 E(H)s£\ 444 44 g7\WtA 
©Me) =AB°i 4, V H (f(e) ) =g{A)g{B) 

7 } ©a)* nfl, 4 a4=4 *4(44 447} 44)44 
02-44:4. 

*4,* 7fl4 a4= G=(H, 1)4-4 = 0*, *H 
444 

WaV , F ( ZE , Vf G \ m)=VH 
4 444 4 #1 G4 ©*5Ell5( Subgraph) *5 
44. 

(5) 3§5(walk), trail, 45(closed walk), path, 
4 ° 14 (cycle) 

54*4 4444 44 *45 444 44 
W—v a e 1 v 1 e 2 v 2 ---e k v k : A( 4 4, l<z<&4 5* HI 
444 4 <2,4 4 *444 v { - x , v,-44 HI 4s. 
(walk) 42 a 44. 

Vi -1 e t Vl 


44,4°1 4444 44 45.4 ‘trail’ 44 422., © 
444 4444 4* 45.* ‘path’ 422 . 44. 44 
44 *444 44 45* S]5(closed walk)4 
422 . 4444 * 44 °1 44 ‘trail’ * ‘closed 
trail’ 44-2.44. 4444 *44 44* 44 44 
45- 4444 4* closed trail* 4-4#( cycle) 

4422 . 44 . 

Cl <0 



@ vzzywxy '■ trail cycle 

vwxyz ■ path 

454 741* 44 7fl** zl 43.4 44, 

444 x* 444, *44 y -1 *44*5 4 * 45 
7 } *444 x4 y* 414 4 44* 444. 

( 6 ) 55i)*si ** 

©44 54*(planar graph) 

4444 *444 4*5-44 44 44 *444 4 
4 *44* 5444 45 © 5* © 4 * 5.4*1- 
44 54*45 44. 

44 54** 44* 4 7fl4 4*4 44*5 1H4 
*41 4 444-544 4711**4 4°145 44. 

44 44 54*4 *444 7fl©*£, 44 7il©* <7, 
44 7ll©* r*5 44-44 p ~ q +r=27> 4441 
*44 * 44. * 44 54*71- 444 44 54* 
44 *4)4*<?<3i>-6* 4*444 44. 
©4Tf-54*(regular graph) 

51 *44 (vertex) 4 ©44 ©4 4©(©, ©44 
4*)1 7*1* 5511*44. 

©44 5ell*(complete graph) 
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44 Ha ofl 441 Si S .44 o] Ufa s. 

444 144 HHH4. nAA 144144 
44H“4 444 ^H^-lSai 

n{n - l) m 117W2 $14. »7fls] 44414 

1 44H=i /41s4444. 

@KiO 


k 2 o -o 



*14 H=4 4444 441 P, 44 7i)n qA^- 
44 44 41 HH 44 a4s44 4441 
q<2p-i% 44444 44. 

( 4 

nail 11HHSIHHS Ilia. 
Hall HI 44 441414-4414 
4 41414. 

v_y 

©44 Hai4l( complete bipartite graph) 

4444 444 4i 44 2 4 44441 S-14i4 1 
444 4 2 4 144 444 41S. 4444 $11 4 
1(444 41) 44 41 H=4 44. 44), HI 
$111444 71)17}- m ° Ijl HI $11 1444 A 
44 n a A 4, K mjl ^S- 44-44-. !„,! w+w7))S 
1441H ww7i)4 414-14. 

IE .ft© 44-. 

@ 9-9 

k 2 , 2 

o-o 


k 6 


@ Uneflii. (bipartite graph) 

Hi G =( V , HW 1444 41111 7))4 
41 111 V 2 s . 414 5L111 V\4 1444-1 2 
4 1444 144 4151141 $11 414 Gt- 
°H 5141.4-514:4-. 






44 44°W aid)—G4 X 1)K subdivision) 14 
G4 14117))4 144147}4-4 4441 514 



si 4144. 

2 . 

1411 s)H 41 111 5141 * 114.4^4 
Si7i 414 14141417)- 4444 $14. IS 
14 1444 7))li p, 14 7))n- q ?\3L 41 
q=p- 114144. 
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®*§E4 11 

©HI 4 W7fl44 4172-1441. 

© HI 4 -T- 4 414 rl£r 11 *Vr7} 14 1 
114 14 4141. 

©44-24541. 

@sj4 3.4541. 

© 44 1 mi 2 f- 14® oji. ;§s 

111114 $.©. 

© 41 lllE 414 2457} c-jfe 4144 Si^l 

m. 

©1144 414 {1,2,3,-,»}4 ££]c rT 2 .7p\ 
#7fl*14. (4444 44) 


3. EH) S|5l eH^El 3L| S 

(1) 544 S]5 


®im4 4144 4144 4® 442451, 
544 312.4 414# 43 444 44 ♦444 
4 -e 2 #44 44 #4# 112447} 7HH. 
©4 7flsi mi 4144 El 4-444 H4 4 
14 4® 4,4444 4444 $14 44 44 4 
4 44 27114 a 4=4 *1 ♦ 44^14 4444 1 
4 44444 444 4 * 2447 } 7HH. 

4. HEHE4 

245# *315 #4*14 4544 1455 ‘44*3 
11 ‘11(41)*31 4 44-. 

©44*31 

4 *314 4444- 4444 41441- 44-4® *3 
144-. (p, q) 245 G4 4444 444 
V(G)={v lt —,v f } 

4 7 S J hpxp 44*31 (Adjacent matrix) 

1(G) = (a©® HI £4 4411. 

_ 1, ViVj^V(G) 

^“lo, v(Vj&V{G) 

1, 1 444 v,:4- Vj7\ 441(4144) 454 z*3 j 


414 24544 114447-1 #144 El 41 
1444 44-2.44-455 4141 1 44 3)2 

® 514 3]5(Eulerian circuit) 42 H. 51 
4 s ] S 7 \ #41 45*1541 ‘24)571- 4144 
42 e# 1444 mil oil. 

( 2 ) 414 3) h 

41124544 114444 W4 El 14 
41E4 1 444 44-2 #1455 41411 
41 4 e* 414 4E4-214-. 414 3)57} # 
41 15*1541 14 H44 444-. 414 31 
5144411144 *1H HI 11. ‘14 
44 7Hl7> p9\ 414 245 G44 4414 42 
44411444 414 t}4 p$t\ 3.44- 4-54 
4 2451 *11413) 5 44-; 

(3) 44-2471 

24544 El 111 111 4-44.4 44-7fe 4 
22-3414114-2444-214-. 


1414 1422^4 154oil. 

1 111 4111 2451 *315 HI 1141 
2454 44 7M HI *311 4114 14412 
111 111. 145 51*31 41441 *311 
4114 2454 11 4114112 41 . 

( 2 ) !!(41)*3! 

4 *3111111E4 44 411411141 *3 
154 (p,q) 245 G4 mi El 44 114 
V(G)={v 1 , —,Vp), E{G)—{e 1 , •••,<?,) 

4 11^x^14*31 (incident matrix) 

B(G) = (a^# 111 14 1411. 
m Vi7\ El 4 g ; 4- 414454 a i} = 142 2 ^ 
4 154 oil. 
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6\ &2 63 £4 ^5 06 ^7 

yjioioior 

y 2 llOOOOO 
v 3 0111000 
v t 0001110 
v s [OOOOOII. 

5. 444 

194)71 Bfl'Hal(Taylor. F. W.)1444 44 
^1 1444 44 14M 444 4H 144$i4. 
3l 44 41 Cll 41 44 7>4 #^4 ol 
44 “1 144 444 444 °ii- 444 


4-141414. 


A-4 44. 


<%3I7>£> 

http: //ko.wikipedia.org/ 

http: //www. personal, kent.edu/~rmuham 

ma/GraphT heory/MyGraphTheory/def Ex. 

htm 

74 “1414 344 434 


34 44 4H 4*3444 443 44114. 

34 424 44444 443 44 444 $144 4 
1 44443 4444 444 4344 444. 
444 4471-44 44 44 444 44 44 44 
144 444 44 444 3444 4-4- 44444 
4 444 44 44144344. 

“11-44 44 4444 44144 4413143 

3 “HI 4 $114, 44 4444 444)4= 44 4 
44 *344 &14, 414 441 441 &14 1 
13444 44 44114. 

4144 14443 43144444 34 44 4 
44 1 $J 3 l 33 a 4 l 414 . 4114 444 
33141 HS4. 37314 437 } 4 - 7 I 4144 

44 144 37-34 444314414144144 
44 H 4331 ^H7l m 444 333.4 
1411. 

41141 lr 34“11 44 314 734 114 
44 44 4-44 144 34 7Hf 3^4 “> 44 1 

4 444 *3144“14 A*], 4341,414 41 
4143 41 444 $14. 44 4144 4444 
4114 1 444 44 44 4444 444“)3 
444 14 441444 3431 “114 444 4 
144 4143 $14. “H, 44143, Greedy 4 
341, Kruskal 4341 H “1144 444 4 
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*E-|o| g°J- ^HB-I S*|2f 7 |2j ^|01 ESfe 7 |M»o| ^a| S |^ ^S|0| °M 0 |5S 0 |gS(0} §#E-fe A^J gAUlf 

tai^dSstn, *h5*x|g?fe|-. a^s|7|-&°Jt£|£|^^aia--yS^l£Jta.|ll-, ta|g, 
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o| EHiysi 

^ &14. 

2. &yg*1|£| £!3J?i« =7= $M 

3 . £!^i* t 1 # =r ani, 

0|* fcE| °i£h2S L-lE-M =T S*4. 

4. tH-l S|SS| eJOI, ts.| ojAh^ 7|*m i. 
2-1 Sl^oil IS! ^ Sick 


B=!§ a|5}^7| 20)1 


^3 


4^1 




Sflial 715! 


• 50| 

1 4, 44§r 4444 444 4 44 4 
44444-44142L44. 

(1) X < 34 2:4°lH2. ^7} 444. 

(2) x+3 = 244x=-l4HS 
‘x + 3 = 244x=-244.’44 
44 4444. 

(3) 4^44444444. 

(4) 444444 4^44444-^. 44 44 
44. 

2 (l)r^: 44441-44. 

4*fe 7W°H. 

(2) 44: 44 44444 444. 

44444 44444 oj-^ 5 jol Ojo. 

H5.444. 

3 44 p -* q9\ ZL <4 ol ; tfl-f A}o] $] 44* ZL 

4** 444 4 444 44. 





1 71^4 ft 7fe»*W«18K 

m*<3 

(2) x+3=2°l?U= -2«1'4. 

(3) 'flu?}*! 2M# ^|#s>A|i_ 

<4) ae »i-g-<a-a-4f »I4. 


2 *W-’S*M-W* , #*fc2, -MS! ^|2) %, 7)S*tt*MeK 
<D4*te *)«■») °KW. 

( 2 ) e& wnan-fr am’S °]4". 


3 ®l, 

<i)x ! =i°mx=i»i4. 

(2) n °t 4 t=°1 'S n 2 S. 4t=°I4. 


4 t i-H-“iW2 : affea : a? o Wfl®4 , a2; : a?i^] , ^M4. 
mp: tt±&*M-°ii g*i, 
q- fl-ite tW37-°ll 44. 

(2 )p: 44fl ABCDte°VgS.°|th 
q: 44<S ABCDfc 444*8 »14. 

(i)p: 444 ABC4 »14- , a444»14. 
q: 444 ABC4^44 37]7>44. 



(1) 4: x=i44x 2 =i44. 

°1: x 2 ^=i°]'?ix^=i o ]4. 
tfl-f: x=£i44lx 2: £i44. 

(2) 4: ft 2 °l 444 4 «£ 4*44. 

4: «4444 4-44 n 2 s. 4*4444. 
4*: n 2 4447} 44 4 n£ 447} 444. 

■ p=$q c Q. till/>fe^ol7l 44*®2*}, <7*/H4 
44 4*24442 44. 

44, p =>q°]5L q =>£4 Ufl, 4 p<=^q°i 

4 />*<?44 44 lifS5^l2}iiM 
(i)/)=>^4hs *4-24 
( 24 =^ 44 * 2 - 4*2* 

(3) /><**><?4*s. 4****4 


10 I. graftal 
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oi gat 

@*l|sf ta| ejiM-8- Afg^i-o^ a]-# 4= S14. 

^•a#°i Afeii# #in *f-a@Aii°i gw 7H3* etttt 4= aw. 

&£9*l|2| gaiS:# £la|i* #*H 4 = aW. 

ait 4= 5U2, 0 [# fca| g-yog. 4 = °W. 
fca| ^aw 7 |«# fca| s|s.o)| #§«}■ 4= &W. 


1. s|^ 11 
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1 . S3J&2I H, g*l|2| 51§d?iS 41 4 
$M 

2. tale, ta|H, 532| ^ n3J2| *!5&® 
S&, 5!a|s» t# 4 °il 




0144 HH^tgOI % 4<S> 

5J5!ua, taiS, p/\q, 5 !a|£. ta®, 

pWq 


aa I gS2| ^E|21^4 gg 


1 


IHl^l 


ne ^2 

• £!3!ft2| «m 

■ fcaia tam, ^§ 2 ] ^ 2 f nas| S§!«# 4a 3a® 
S Shs 1 X14. 



SA|cHa|2| 


TJ-B'S 41^44 2l*fl 4444 
7} 4444 aZ^MS 4412} 4441 
34 T&sHch 

1414 34-4 4-41 4444^- 41 
*1 44 7 ^2:3]2l 14H 44 

141 144 44 44 441 441 44 sfl^ll 
444. all 447} 444 4tl 44444 & 
a 4-444 ^ 4 * sp} ta]4A5 4444 44 
11414-711 44. 

4 431-21 441 44 s 42 j 444 444 444 
45.4-4 444 44 444? 

444 4444 444 5 ^ 2 1 44 44 tL 2] 44 - 
4 444 444 4 a )-§-£144 144 a 44 44 
4 s\+2l 1444 14415. 44 A H1 444 
4444 4*44. 

41-#4 4444 444 344 44 i80°4H 
°14 44 44417}45.asH 44441 44 
1 A H41 44 1801} 4 * 44 a ]^s. 



o] 

-r]y 


14H -Sttt «3tSM Sail'S Algols) 

1 5 agsia °p - ^ . a ^ sw. 

a a|^i ^-a|a> -g-oiw aasva -g-a^AVfc ®h*9*1 $o>e 

aKWStSM-. 

»i44»i o Jjf*7}AiJL«*a^at^-f7>a^. 


414 4414415- 44114 44441 4 - 


44. 



12 I. graftal 
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01 




@41* S4 45 

S8-141SS, Sart-StSHiiS. 

l.sHfeoHHS. 

IB.e-'-Bte'Srfctt-. 

3.7l^i4j##olc|-. 

4. Fas** aj ^ ISIS. 



ssemi ci»toi swims. 


Tt ao| 2 | True, FT 2 
44 Falsest g gx& 
4» 4o|4. 


141 '6-fr 18* 1“r°IS.' tt SI 14MS. 
e«i4i '4i&s4i^-«w.'&7)^Ji4i»n 
°1* S* S.€ 14lfe SS 7)5!-g- St* ^ as. ®H 141* S 
at si* n in* aaais s»»°i si "Ht ssls. 

T, SS1“Mir7lis.F*S'>lSS\lS. 

i M 7 i i a) 141 'i-ss- nm-s* ^eo|s: * ssas s< t > 

»IS. 

(2) 141 'S7feSS47H!-7l.4*iM<!|S.’ * ssas 

7is(Fm. 


i a S st 71 / 


ss 


^aia«ii3^ i^qsniw i*|«ie«iiB4 


ss 141 * saa-i-ssss. 

(IUSStSS. 

(2) SUMS ±S H-SS. 

(3) S6 #S1Sr SS WSS. 

(4) »4t* 1*41 steins »H 



Wo}s? I71 

< ?}<Hs44 * 1 * * * ifi 5144" 
4^Vl 44V1 5l°l 5?}4. °14& 

•£3N % v Vl %, 7}3lVl % ^°le4 

7^io)efjT£ ^ gfe 7 A ^ <H 

ir. §1-147} 44. 

°H, ^-4-§-°l % v< y7i 43&]41-4 1 I§ 

"r Slfe- ^7|e}ji §H % 7\ 

$!■§■ ^}s] ^^°le}3! 44. ^ 

^1 %°14 

51S. 7-l^ioie}^ ^ ^ -g^ ^ 

^} e W4. 


m=?*P\ / 

1.44M-fr?M4 
44H 4^51 43H4. 

2.s&4^^4. 

W ^4*1 ^^ife %H4. 


| 0 | 


3.7le}^i§l 


>14. 


W %<>14. 

4.31^51 51 ^3M4. 

44 A 1 ^r<H5l %<>14. 


§pi /I 57 

(1) 4"r°lHS. 4^51 ^1°1 71^} o. ^ 

(T)°14. 

(2) SL't°fe ^-20 gfolES. ^4*1 ^^151 
7151(F) 014. 

(3) §is. W°1 4V} 44VM ^711§}HS. ^ 

< 57 } t^-il °) $$$& 7151(F) ^14. 

(4) 4t- 9: 5!VH i4"5l <>l-§g ^ioi 




■^%(T)ol4. 


1. 6 tA J@iWa s|^ 13 


























SMS? I 71 

'4 7fl5l 4xll£Pf4 4x11* 41 
144. 

il-l-'H 1 44 ‘61 25} «lll 0 14.’ 5} 

64 35} £44 64 22] Bfl 

4°14. 64 351 41°14.’ 1 - 4 

1144. 

olS]- 4°1 144 4XH1S14 Afl^.0. 

4x11* 4H1 44 44 4xini- 44 
44£ 444 . 014 A fl£ 4144 44 
141 4x11151 444x11 (compound 
statement) 5 }jl 44 . 

44 ‘64 22 ] 4144’ 4 4*14 o !4 
444 44 s 4-5114 4 gfe- 4411- 4 
14x1] (simple statement) 5}ji44. 

44 44b Hm 4444414. 

‘3 x 4 = 1201412-r 4 = 3°14.’ 

441 H4£, ^1144X11014; 

•1 7^1 0414 444x111- 4144 4 
44x1114£l 41 44442. 44 . 

P, (?* 14x1144114, on- 4 ^ 47)1 

£ 4£b 4444! 414 4157}47} 44 . 

{l)p=LS\3Lq 

(2) p7\ °}44. 

(3) p IE! q 

(4) ^°14 q 

(5) ^44 <7 £42 q°]^p 

•14H oJ4£conjunctiono]42-44. 

#m | 7|£l2l4 

4xll414 7H41447} <=>}4 7 l£s 4444 i 
H144 444 444 5144 444! 144 


171h44o1e}ji44. 
o}el££-44£(Aristoteles ; B.C. 384—B.C. 

322)4 jl *14 441441 44144 14°1 4 
4^-41 447 } 4444 444, 41 151444 
1444* 71Jls 4441£4 414xllH 44 
44 444xll£4S-i£- 441114144144. 
444 44144411-7HM4 41 444 1 
4144 442 . 41441441 444. 

0114 4E1 17X117141 7lJl 151451 4 a17}5}J1 
4 1 41 5}°]£ul!(Leibniz, G. W. ; 1646 
-1716)7} 44441, 19 x 4171 14x} 4(Boole, 
G. ; 1815—1864) 4 514114 dlKl 41)7} 
44 444 014401 4444 4440^. 4-g-sj 
44. 


14 


02 1511 


tEiasi s, jmjm sekoii m®i-oj stouixi. 


‘aani's, '-op'feae 


■M -g-^q-!f4ri|l-olc)-.'feT'S^ Xl^fr-S- 

f»M.' m '-S-slMJi^r 4|-S-°1U.' 7} S*5]°l au. °14 *“1 ¥ 7l °1 
-8-2) aa€ ’S^ll*-t'8'S4]i43i«!-cl-. 


, ^sife°j'a-¥-«ui, -a«-a 
‘aEfji’s. as® tng'M-l 
H pmqm fciM-S- p ae): 

Sj-aom-EW}. 


4 a°i t 7ii »W 2 i 1*11 
■ a 'Stii-i-s] tais°li4ji W. E t 
1 q * 7l3E 
PA® 


I S7| 1 ( 1 ) p: pfl^-S, q: 4 lTt^- , i 7 ).*lE 0 ]i^. 

°M T 3*1 pm qs\ teeW p A®fe 
/>A®: 7ll^t^-'g7>*|Eol4, 

( 2 ) f. «l»7fe afl-olU. q. *j!2)ltr 
41*1 ¥ 3*1 p$rqm fee|-S-/,A®t 

pA ? : Pl*7lfcafl-ol3i, *fi-<>14. 

°M, 3*l®fc**!‘ > H feef-g/iA^fc 

( 3 ) p-. fieHi-s- -frf-s»ii a^. «: *|sw-e- Tii^Ei m. 

4H t141p 49 4 I fcs)-B-/iA®fe 

p!\q\ @ 5 Ht€-*S-E<=ll aa, 7 ]HjAj.-S. 7 )B L E'>ll a<4. 

°]“l, T , 441J!49fe : 4 2 l'^S“|31 ) fc5)-g-/lA®E7]5! 

°IU. 

=s®i4. 

S2IS9I aaa 

¥ ^ 74 ) pm 9 ° 11 4i*H p a®si pm qm aaaa 

711421 3 j ?-'>ife-E.T L 7H : s°w. 


14 l.gxMtal 
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aaa-fr % 7i5! 9 nswi t ■m p 

Qq 6 ^ tfl*Mfc2»/>A ? 2] &m-Srp^q!H aasM aa^s-sw ^ 
3! , a4°ll "W S=8€^. 

T'?2il/,4|- 9 2lfee)5/ 1 A ? 2)^lsaa4-a saissisiia 
3. M-I^ifl'a 3«^4 a-cf. 

°i®i‘ s°i »ra 1421 aaa-t as. m-em ^ 

-i-aa|a5>3.w. 


: i S St 7| / 


I M7| I (1) ig^| ‘p: 2fe 102] BIIt'W 2] 31 
3Kt-&:45!(F)olji, 

>S4 «: 5fc 202] 2]“r2lc]-.' 2] 3l 
MiKTW. 

fc5]-§-pA?2] 

^&°W7i3!(Fm. 

“2fe 102] HH^o]j2, 5fe 202) 

«(Fm. 

(2) >S4 '/>: -g-sj-g- -g-g- 7]fto|c]-.' 2) 

aa-s-KTWi!, 

>S4 ' 9 : «t3fe H-g- y|*<W 2] 

s^as^Tm. 

"W-H fcHW/,A ? 2| 

#, '-g-^-s-g^-Aiaoi^i, sf2fea-^7iao]c]..'s]asa 
-friK-rm. 


^«lg«l13^ |A>a|S«i14g |*f«IB«H6^ 


0 

9 

T 

pAq 

T 

T 

1 

T 

T 

F 

l 

F 

1 

T 

l 

F 

F 

F 

l 

F 


0 

9 


PAq 

T 

T 


T 

T 

F 

1 

F 

F 

T 


F 

F 

F 

i 

F 

<w 2i 


f 

9 


PAq 

T 1 T 1 T 

T 

F 

1 

F 

F 

T 


F 

F 

F 

1 

F 



1 tFI-T'Ms]! 
kT flH' A1422 


i]4rel«*'iWJI, H 32 ] asffi+^sMEh 

<1 )p: At#2r-f*o]t1-. q: a^teA]# 0 ]^. 

0)p: ^3]7 -o All'■*11 5ll7|. q: 'IjTillr 44 n l] a i "K 


(T)°loi, q: 

3^Jt£%(T)°14. 

pAq$\ ^ 

a°iW ^(THcj-. 


/> 

9 

PAq 

T 

T 

T 

T 

F 

F 

F 

T 

F 

F 

F 

F 


(2)fee]#: £U» 

a wi ai^K 

^1 ‘p: 5LW-: 3] ^ 

^%(T)^U, ‘q: 

*1*H SM.’ 3] ^3$t£%(TW4. 

^:^pAq9\ 

S^H % v (T) 0 ltf. 


SKHa?i 71 ~m 

‘=lb]jL: 4 ~o]jr ^ ^ s^o]v!p_ zl£ Ip. 
S. \i±7]\$] ^1 103] 5^203] 3t 

^r°14.’ 1 - ‘ 2 fe 103] afl^lcf. zl ?] 3 l 5 ^ 203] at 

^r°n: 4 &>} sh. 


IS SPI / 


|o| 


(Dfce]^: 

^4 ‘p: 3] *1 ^^% 


P 

9 

pAq 

T 

T 

T 

T 

F 

F 

F 

T 

F 

F 

F 

F 


(3) 


^ ‘/>: 0^ 3M=7> o>qcf; oj ^l^g. 7^ 
(F)°]JZ., ^1 q: 2fe^H'3] *13^ 
%(T)o]cf. 

fe5]§ pAqS\ £4*1 7] 

^(F)o]cf. 


£ 

9 

pAq 

T 

T 

T 

T 

F 

F 

F 

T 

F 

F 

F 

F 


1. s|^ 15 
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□ "popl / #0| 

444 % JEfe- 7^^ 44&4 ^ 
tb s-4-as. s$*fe 
a44 ¥ s-4- #■ a 44-. a 

a 4a «H 1- a 44-.’ a 4a b£°14 
4-4 i- a 44.’ ^ &>] $ ^j6s as 
4a 4a 


aoba^i 7T 

- o O '- 
-i ti — 

4-. 


■h s' -cHa disjunction°14-- 


§H^ 
a fb 


•444- aa 4 ‘- 47 - 14 -’ a aa a4 

4. 

a-eiaa i iL7l 13] 44 ‘4aa 444-4 

tR ^aa 4^4 4a 44-44.’ * 
‘4aa 44444. aa -?aa 4144 


44 4444.’ 4 44 444 ■ 


•44. 


03 


4Re) ?fl£4 $44. afe- 444 ^4 4)44 e^$<W a •$ 
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ion | ion | ioa | ioQ 


4?4 0 ££fe S2| a=r2! g¥W| m*|oj aonwt 


ice a»i*w am 


*H=* "84=21 ’Sflu'W 44*M 44. 

a^OUifl, !H=0Ete»!=-K(K>0) , a ; 8 J Ml.E*lT , S :S ) 

a m a”=a m+ ” 

°1 *W*:a*ra 

0 M o + »i n . 0 a” , 

a • a =a =a ■ ■ a ——=- = l 

a 

-„ h -n + n o , . 1 

a • a —a =a= 1 • • a = — 
a 

44 # ^ 7>0 £#-§-# 344 - 5-4 ^°1 34 ». 

a 0 , a-s| §S| 

a*00)51, w°| <4# 344 Hi 
(1) a°= 1 


( 2 )a“"=-Tr 


± ± 5l 7| / 


^ 35 E | ^ ' !U'| 36^ | v | 3m 


-I H- 8 -a*"?*Mek 

(1)( —17)" <2)(/l9>" 


S4SPI / I So | 

444 w# #4# 10 K # 10 # zz# 4# 

4. 10° -EE# 10~ 3 #- ## OT oj 0###- ## 344 
Kfl, io K ##3#3#34&#3#44*f-3-# 

3*l-jiL#-. 


Yl 

1 

2 

3 

4 

5 

CJ5 

-4 

OO 

10410 " 

10 4 

10 3 

10 3 

10 1 

10 ° 

10 _1 10“ 2 10“ 3 


## S#- #*] 1(/'S Hf## 7Z# 34 1# 7]## 

#4 ##7} 1 # mi #33-# ##i- ###-1 

#]^0, -1, -2, -3##-. 


sS 8 PI / 


JO | 


(1) ( —17)° = 1 

(2) (/l9)°=l 

(3) 3- 2 =^=| 


(4) (f 


3 

1 

1 


( 1 v 

1 


\ 2 / 

8 


as## 

fl=/=0°]jl, W, Jl°] 3# 344 ll)] 

(i )m>n°M a m ^a n =a m -” 
(ti)m=n°}^ 

a m +a n =l°]JLa m ^a°=l°]EJZ 

m _j_ n _ m—n 

Li/ • LL Li/ 

(iii) m < n °]^ 

1 


a —a 


q—{, n—m) _ Q^ nn 


shTl 


#HS. a m -ra n =a m - n 

44# (i), (ii), (iii)# #4# 4# 34 m , 
zz# #4# ##§}# er+tf=er-*°] 3 
I##. 


## ## n - 


4# 13##- 3% 44## #4 H# 4 #4 #-*. 
#44441## 3## 4 ##, # ^##444 
7]] 41#-# 4# 344#-#-#! 4444 

1. #4# 44# 45.98 x io 24 kg##-. 

2. 444# 4# 444 4# ¥3## 

1.48 94 X 10 8 km 2 °]4 

3. #44# DNA #444- 4 2.56 x 10~ 9 #4, 
43.8 x io#]]# #7l4-i-i444 

4. 414# 4§-# 4*1# 7.4 x IQ- 6 m°]4 


i. *|43 
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SK»M7|71 

•4^4^44 44 
, '/A=B<=AA=B" 

-i- °l-§-^M 

, m „ w? I - 

(aT) n =a m ^a^=f^ 

44- °14)44. 

• 3 /fl r =v / fl r ol £ ^. fl l= fl lol 43)44 4 

4 4:4 444 444 a S4^4 44 

44 444 s zl 44 744 

•4444 444 Sf- 
Q={^- W, n-444, n4oj 

4 5 444)44 444 4-0 1 t^ifle^E. 
44-. 


Q={ — 

1 n 


n-444r, W-gr^-T- 


444 44 444 44444 444 
4S-4 444-§- 44 444- 44 
44. 

a^=a f =V^ 

7W /- 

•«» =V«"4rtf>04Sw, n^l 44° 1 

4 n >24 44444444-. 

4*44 44440) 4444^ «r^Cf. 


(-4)^=y(-4 ) 3 = /^64 


_A _ 3 1-2 

a 3 —a - 3 = Va~ 


iS SPI / I 


1 (i) 5 /4 


= 5 ^ 


(2) y 0.00001=/o4=o.i^ 

fE40.1 = 10 _ 1 o)HS. 10 “^ 

(3) J /2^=2-l 


04 45)4 444 44 


a^mi qmol ttouut 


*K“fi"SH=K 1 s| *H3*H -S7H 

a>0«J n|, -S-b]t/>, tfl*M ( aV=<2 Mo I- aiiWji 

SVS-S-SK 1 — <m, Mi^T, K>2)«l]tflsM 
n 

(a*) n —a" n —a m 
6 N, a>0olHS.fl">0*l4. 

nJ«M a* °- a m s\ <y=Sl n^l)feo|ES. 

a" =*((£* 

°14. 

efl# 1-4 ( 24 3 = 2^ 3 = 2‘= 2°lHS 24 & 24 Afl^))^e ( ^ 2^= 3 /2 
°14. 

4^14 444 m 

a>0°l jI m, «°1 n> 2<a nil 

(1) a"= n {a” (2 )a H = n (a 

IM7II (1)^=2^ (2) 10~^=JW 3 


^4a«i35^ |^qgj«l36^ |*f4fl«l37q 

1 4-§-§- 

^ ( 1 )^ ( 2 ) / 0.00001 (3) 4 /F 5 


«-e »a thphmoi * 

4sfe4#S£W. * 
(a-y=a 


f 44-fr M* *}**M v+^wm. 

(1)3^ 


< 2 >(if 


|o| 


2 d) 3 T=y 3 


i.2)(jrf = 5-i = ^ 


(3)7 2 : 


/7> 


-47 2 —fr^ 


H§^h 

444-444^ nils) 44^4 

444-4S 447 } 45)4^ 4M1E. 444 444 

44 4444^ 44 s) 444 4 °14^44. 

«>o, &>o<4n./>, 47 } 44444 

(l)tfV=</ +? (2 )(a p ) q =a t,q 

(3 )(ab) p =a l ’b p (4) af > Ara q =cf- q 


44 L444sa 

































41 


05 #^*1^ 


xnn 4Jt2! s^oii aoiswi 


aia?iai m°t =bi “f# 

*A1?( 4 # ^E. 


*It* -St^I ^4*1SHW?] 4*M 4t 7> raM 3 ?! 

»! 5)4* 2^-i- °H£ »a 'ia*H >14. 

-?-e)“r/2=i.4i42i356-“l] 4SW 7^V44t-S-a)^ 

1.4, 1.41, 1.414, 1.4142, 1.41421, ••• 

“l| tfl*H “IB# *K$ 7V^lt T 

2'*, 2“', 2“", 2'““, 2 uu!l , - 
Si a* ^S^-8- 4H+71* 7-V 

-g-sH TH-asva 
*4. °l t=» 8- 'H'S 
* -ri *§W 7>441^»1 
934 Stun, H 41^* <? 

?-4-8- al-iMaH 48- 

2 B a a* Tj-tm 4 aq. 

m^immf^nmmn 


-* | 2,6390158215457885187480039424593] 
-» | 2,6573716281930231619683032251^25~] 

_» | a6647496501840435422805296598573 | 
! | 2,66511908853235146915658056556 | 

| a6651375617941955689156340704664] 


2.6651441426902251886502972498731 


± ± 3 . 4 7| / 


°i wm. 

a, b7\ <$2] x, y7\ 

(1) a x a y —a?** (2) ( a*)“=a xv 

(3) ( ab) x = a x b x (4) <2*4- a v —a x ~ y 


35^ |^|gja«l36^ |vfaia«!)3 

i mm ww 






(4)(/2)' 5 


s*ois7i 71 ~m 

■^"r m £84*1 m /2 <41 7} 

-fr&fc£#4- iLi, °i#i- m 

S. 7}7fe 4 * 0 ) 6 ] tg ^ ^ 4 - ^t)- 

-§- £4. 

• #rfe- 84 ^4 <gtfl<g S.■& ^ 

£:H cflsfai a*(fl>o)4 $ 0 } 445 . ^44 


AAS 5p| /T 

© ( 1 ) 4.728804388 

( 2 ) 9 

( 3 ) 31.5442807 

( 4 ) 1.632526919 


|o| 


1 . 14 s. igoj 3.4 

44 m <hi 144 44 ^ 3 ) 0 ! 7^4 
^ as] s&& i4§-4 m. 


7|4w 

7)°14 

oT 

4744 


n J« 


«=£ 0 

fl>0 

a>0 


2. x> 0, y> 0451 n°] 71-444 all 
x n <y >l => x<z/ 

J_ 

x<y => x « < 2 / w 

mp, <h 

p<q =4 cf<(f 


4a 


1 TeaiB^iaoisw 

itx, x 2 , x 2 % cla^rSi, «HM, 4)^191, 


StH7|a 

X 

X 2 

X 3 

D|OiIhg^ 

4 

A 

k' 

HW4 

A 

A quadratum 

A qubum 

sHB-lSd 

A 

AA 

AAA 

Cl|?lSE. 

X 

XX 

X 3 


1 . 7|^£|^=L 45 
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2EHe!2| ^S. 

1. ^32| 2# 12, 3 0|snm. 

2. iJ2| gg g#| 0 || °|§fOi 0=1 B-j y[x\ ^-L ±| 2 | 

x\#m a- 2 sick 

3. #g£ZL2l x|52k 7Hr2| £3# 

01 SUfick 


D 


OPW HH- 

iog„iv, a, 
*l£, ?I2 


*h §y 7ia 

5!t, &12ZL, log.v, 


2 


SJ- 


S6 

• aziai sa sen =i aag omsq. 

• -yssasi«« so. 7K-si aa* omaci 



tyai asa 4 E(Mife asi. 01*1*1 


■pll *l«dBf&£a]a|=8£*meWlfc«fls, m*\°. 

4 I a*e)t ia|a| ^rflajol 37|# 

3*7 ia] f 7>7go]]Al2) Jga *J# i^g. Of 

40 dB, dl*te af 60 dB, -gaf-g. af 85 dB, & 

a|7f e # ®HS1 -gafg- af no dBolJi, AIM 71*2) ig-g. af 
150dBo]a|-JitM-. 120-140 dB ^S.# Aete*HM #7H ag. 
ie|# ^EaH 80 dB al-3-af ±g4- £«! AH SI# #°dS =gzf H 
»17|4fEflc|. 



w\M? I / §n^ 

244 4|7fe 2.42 22 ^ 2} 44 71^-* ol-g-sfl 

4 74442^4414 7^M. 44 244 444 
4 244 4 *#4 444 24 # 4444 717^0} 
^4444W14M#44. 24444 44 
4 244 44442 44# 4°-22 244 4 - 4 - 
44 271* 44:422 7l#4# 42 4-444. 4 
44 4###-42 34 44 4444 ^7}* 24 
4 242444. 

4444 42 §4 4 44 7}4 44 24 4 27l* 
0 dB°14 42 , 0 dB# 4 ^ 2210 dB4 #7}#- 
4 4# 244 44410«H4 4444. 20 dB4 
244 0 dB4 2424 1004 7 J- 4 - 2 , 60 dB4 
244 40 dB4 2424 10041 7J^14-. 


SiTi 


CHAINS 


7Y 


4- 244 2#44 4 44 444 4234 44 2# 

4 473 44-2 444. 4444 4444 444 2 

44 424 40 dB~60 dB 2 75 dB *144 24 
4 444 4444 444. 244 244 427} 
7373 85 dB *144 2#-°ll 4442## 4# 44 
4*14*434444. 

*14^# £# 4 244 *144 4*14 44*1 44 
44 444 44 -§-4*1 444. MP344444-, 
CD#444* *14422## 44244 73-24 
100 dB~115 dB*14. °1 444 MP3 44 44 
4#41 *144# 444 #4422 ## 4# 44 
44 44444 444444. 
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01 

9 ? St n / I 

■WSrr^Td, Ml^^a=2 l * , a^fea«^i4'i!?!< , l’4. 

1 I 2 4 8 16 



a ot a a i I sasisasonwt. 

7 IWI-S io 2 =ioo, io 3 =iooo, io‘= 10000 , —«M 
100#2«n, 1000#3°il, 10000*4<HI, 

AA •t SM. AA S»l JV=10** °J“r N-i i«n 

S«17Br*W. 


logfe logarithms! 

0|4. 


<S&Q&S.a> 0, a± l°i H, «$H= N°\] cflsH a z =N -1 
1 H, X* 

x=log 0 iV 

4 £1 M-efiflJJ, a% Sfe Ns] 5lZLE}-j1 

W. S 7V1 log„ Ns] W. 



1 #-§- 3 44-4 3*4. 

sasissi 

a> 0, a±l*]3-N>0sm 

a x =N <=} x=\og a N 

|M7|| (1)2 3 =8 <=> 3=log 2 8 

(2)10 ‘ s= w^ - 3=1 <*»«- 


iMSl / | sH-a 

a>0 , all 

«=ll 4, log 1 3=.rl4=61 ^ts. 

4=3144 X7} H &! 4 

44£ 14- 7)14141 3°1 4 1 &4 
4, l x =3l 

4 &14. £fU<0! 4, log 0 3=.z 
41 0^ = 31 4144 11 ^4 
log_ 2 3=;r41 (-2)*=3l4141 
41x£4441 444 . 
'416124: b >0 
6=ol ml, log 2 o=;c41 2*=ol4 
1H et 1444 $}14. 

£4 6<0l 4, log 2 (-4)-=a:41 
2"= -41- 4141 11 z£ 1444 
&14. 441 SJ-S] 4H 44 H 
11144. 


§,141 / I sol 

y, 4, 8, 16l24 4^4^J^44-S4414 

41 - 4444 . 

y=2~ 1 =2 ( 4H b =-1 

4 = 2 2 =2 i 41 6 = 2 
8 = 2 3 =2*41 6 = 3 
16=2 4 =2 i °M 6 = 4 
441 a* 4144 444 44. 


a 

i 

4 

1 

2 

1 

2 

4 

8 

16 

b 

-2 

-1 

0 

1 

2 

3 

4 


4H | SZL21SS- 

1744 114 414 44, 444 44 44^1 
a 1 H-4 114 441 17>44t 11 414. 4 
141 1144111441 £47} 
in 441144 m i4i in 4 

1114 4=4 444 4 n 411 €&44 
114. 11 4141 111 41 4111 

(Napier, J. ; 1550-1617)7} 444 ££-14. 
££1- 1144 411 Ilia, 4x11 IH 
£ «H 47) 444 4 44 414 4 4144. 
£717} 414 41 “£xl 41A£ 414-7}! 1 

Wt 4£ 14414.” 14°) 41l££ 11 
4 4141 £7il4 am 44414. 


i. 4r4sn 47 
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W\ / 

1 SJ-5] 444 

(1) 2 5 = 32 <=> 5=log 2 32 

(2) 3°=1 <=><) = log- 3 1 

(3) 8^=2 <=4> -|-= log 8 2 

2 sasl^sH|s}3M 

(l)log 2 16 = 4 <=> 2 4 =16 


|o| 


(2)log 3 y=-l< 


3 _1 =— 
6 3 



(3)log 5 /5=y4=^52=/5 


3 (1) x = log 5 125S. ¥A4 S.ZL9] 
44^1444 5 X = 125 
44l25 = 5 3 ol:ES. 5 X =5 3 
•'• x=2> 

444 logs 125=3014. 

(2) ^ = log 2 yg-S. ¥-* 4 S~LS\ 

44*11444 2 X =^ 


± ± 2 *1 7 \ / 


1 cWM*a3*-»W«WM«M l He|-. 


^gjfl*H405* |^eiB«l42«g | 43«g 


(1)2 S =32 

(2) 3°= 1 

(3) 8 3 =2 

=hS- ^-fr a‘=b$ #5. i+EWW. 


(1) log 2 16=4 

(2)log,y=-l 

(3)log 8 /5=-|- 

41&-§- 4444. 



(1) logs 125 

(2)l0 gl -i- 

(3) log /2 8 

(4) log j. 81 

(5) logio 0.01 

(6) logoj 1000 


^~=^r = 2 4 olHS. 2 x =2 4 
16 2 

• '• x= ~ 4 

444 log,^-=-4014. 

O^log^S. ¥-*4^23-4 444 444 

(/2f=8 

*F0 (/2T=(2^) 4: =2tolji8=2 3 6lB^. 


2T=2 3 .-. x=6 


444 log/f8 = 6<>14. 

(4)£ = log.i815.¥°-4S2±4 444 444 
1 


tJ = 81 

«® 8i =(ir°' E3 - (iHir 


■ '■ x= — 4 

444 log-i 81= -4*14. 

(5) x=log 10 0.015.¥*-4S2=!.4 4 

44 10' r =0.01 

*> 3 l n ni — 1 — —L_ = in _2 ol 135 

^ U ’ Ui 100 1 0 2 ' 

10 x = 10~ 2 .'. x— —2 

444 log 10 0.01 =-2014. 

(6) x=logc.ilOOOO^.¥*-4 S-L$\ 444 

444 o.4=iooo 

44 o.4= 10 x o]ji iooo=io 3 o1hs. 

10 x =10 3 .-.£=-3 

444 logo., 1000=-3014. 


48 n.x|4*4sa 
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02 

9 f » i| / TiiLlspKi 

■g^2"=16, 2* *=64, 2'= 1024* *11 t= a, b, c«i] 

>*g~l*' 4 l|'3*M3£4. 

I.^TU, b, a*zW2*’jl.£L£.*fteS33.M4MOR 
Z2'x2*=16 x 64=1024= 2‘'8# o|-g-*H □ 'tMH 3S- cS 

&*7) *N°W. 

«+□=□ 


a ot a I anal ass aoiaxt 

S3S) ^2)2]- X]^S|# ol-g-SM S3.2) xjxl-8- 
a> 0, all'll a), a°= 1, a‘=a°1S3. 

log„l= 0 , log„ff=l 
“14. 

Si> 0 , y>oa n l log,x=ft log,y= 9 e)-jis>ias 3 L 2 ) ^ 2 )» 1 | 
2 )*M 

x=a p , y=a“ 

*K a 8 *M *I«M xy=a p a'=a p '’°]EA 
P+Q= log, ay 

p=\og,x, 7 = log,.//°lHJ?-Cffr-i- Q -j 1 $14. 
log, x +log, y= log B xy 

°W&*'9’g-aSi^3|-*£SJ2| -S^l 

anal aa 

a> 0 , a*X x>0, y>0°l3l*7l-'3i5|2 |-St'S “1 
( 1 ) log, 1 = 0 , log,a= 1 ( 2 ) logo xy =logfl x +log 0 y 

(3) log fl y- log, -r—log, y (4) log, a*= k log B x 



ESISKEuler. L : 1707 
-1783) 

2:41-21 =J=st* 1 s *1=714 

*1011*1 S2I21 *!U*r gin 

stfe5H4saast2M: 


1101^4 71 

4 44 w 4444 44 444 4 
44114! *-5. S444 5^-4 444 
14*^4444 oi*bi14 

2 2 x 2 3 =2 2+3 
2 Z =2 3 =2 2-3 

log* (3X5)= log 2 3 + log* 5 
log, (3=5)= log, 3 - log, 5 
■sj-5] 444 44* 444-hs. s.^-5] 
4 41444! 4 44*£44. 


4=S4(4id 

^ZL°| SI 

a°=i 

log,, 1 = 0 

a 1= ffl 

log„«=l 

d-a q =a t+q 

loga xy =log,, x+ log,, y 

a p ^a q =a p - q 

loga y=loga x-log „y 

(^) k =a kp 

loga X^—k log,, X 


4144 / I So I 

1 . 2 a =164 2 * 44 sj-S. 4444 

a=log 2 16 

2 b =64* 2* 4! sas 444 4 

& = log 2 64 

2‘=1024* 2* 44 sj - S . 444 4 

c=log 2 1024 


2.44444 444 2 a x 2 b =2 a+b °lELS. 
2 a+b = 102444 a+6=log, 1024 
2‘=102444 c = log, 1024 

ol_o_ C4 a OIt-L 
d s S ^ M4. 


as 44 


-SSZ-4 444 S3.4 441444 I 0 ! 42 . 44 
4444 414 4° 14144 e>£**444. 

(1) log! Ill, log, 110 

44 ill4444 414. 

(2) log a (x+y) 1 log,, x ~\~ log,, y 
loga x loga y 1 loga X + log a V 

(3) log „{x-y) 1 loga X loga y 
lo g«X 


loga y 


1 lOga X- loga V 


444 «+0 = 0 44 


(4) (loga x) k i=k loga X 


1. X|lafMzi 49 


































w\ 7T 

1 (1) log 10 9 = log 10 3 2 

= 2 logic 3 

= 26 

(2) logic 5=logic 

=log 10 10—log,„2 

= 1-logic 2 

= 1—a 

(3) logm 12 = log 10 (2 2 x 3) 

= 2 logic 2 +logic 3 

= 2a + 6 

© (1) 2 log 3 /27+log 3 9 
= 2log 3 3^+log 3 3 2 
= 2x-|log 3 3 + 2log 3 3 

= 5log 3 3 = 5 
(2) log 3 18 — 4 log 2 /6 
=log 3 18-log, (/6) 4 
18 


46 


|o| 


= log 2 


(/er 


1 18 
=lo & 36 


—logi 


1 


=log,2 1 
= -log 2 2=-l 




3^ 


1 «is»i 4o^ i *"1 «ia«i 42 ^ i ‘ t mm 4 . 3 ^ 


1 log s 3=«e)-2tti(, 

(1) log, 12 (2) log, 724 


log„a^=log J j;+log,^ 


1 »0| I 

(1) log,12 = log,(2 I x3)=21og,2+log,3=2+o 

(2) log, /2T= log, 244 ='^ _ log,(2 3 X 3) 

=4-0og 2 2 3 +log,3)=4(3-Hog23 ) 


__ 3 _, a_ 

~ 2 * 2 


2 31og,/l8—i-log,2»?ras]SMi!l-. 


*oi r 


31og,/l8—i-log»2=3log,18* —|-log,2 
=-§-log,18—i-log,2 
=-|log,(2 X 3 s )—i-log.2 
=-f-(log, 2 + log, 3*)--i-log, 2 
=-flog,2+J-x 21og,3—i-log,2 
= 3 + log, 2 


i ± S « 2| / 


^ojEjaMO^ | ^°jaai42^ |*f°ia*143^ 


1 logio 2 = a, logio 3 = b?\5L U nfl, 65. 

(1) logio 9 (2) logio 5 (3)logi 0 12 


r (l)21og 3 /27+log 3 9 


( 2 ) log 2 18—4 log 2 /6 


6), (4)S1 ^ 

(3) log„ ~ = log a X log a y 

a> 0, a=t=l, x>0, y>0Q n)], log „x=p, 
log a J/=q^JLis}i£^L°) 
x=a p , y=a q 


m ^-=^r=a p - q o}ri S . 


y a 


p~q = log«y 
°H P = log„x, ^ = log„z/*lHS- 
log„y=log a x-log„z/ 

(4) log fl x p —k log a x 

a> 0 , fi=£l, I>0e Ttfl, log„X=/)Hl-jl^l- 1 i! 

so5l 

x—a p 

m. x k =(a p ) k =a pk o 1 


pk=\og a x k 
°M, /> = log„x°l£-j 
log« X P= k log,, X 


50 I.X|4=£f^ZL 
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03 sxls] oj a] i&q 


1 * * 71 ' | k ® 5S t-s|“i s i** 1 


U& log, 5=4 ^gjf-sl «4« ^M-a*}. 

1. 3*= 51- T x-g- 3# 11 ^ 3 . 4c- £Og. 444)44. 

2 tfs'fr 3'= 531 104- 4b S3* 44 3 1 , ^44- 

*°fl 4144 €4^# 444) 3H4. □ $H bS- 4^4. 

logi 0 3 I= logi 0 5 4=> jrlogi 0 3=logi 0 5 <=> x= j=j 


ss ggsfc *tim\ w* %o[$m. 


a*10|° 

o|cf. 


a>0, a=t=l, i>0S«l log,6*SJ2| 33# ®l-8-*M 10-S- ’Sl-S 

a s}fe £3£ »VW .£4. 

j;=log,68)-JLS}iasJ.sl $$3.^ a’=b 
°<J'S‘H110# « aa sfe aa* log,„a'=log 10 f> 

logio b 


% •rlogi 0 a=logio 6 <s laa x- 
■'■ log ,b- 


logiod 

logic b 


login a 

®la)aa rl-S-3). #«1 S32) >J-g- # SM-. 

soai aai as ssi 

a, b, a#°<f : r 0 ]aa:£l, „=£ 12 ] nfl 


log,*= 


log,* 

log, a 


S7II (Dior ij2~ l0fc32 - l0fc25 - 5l0fc2 -A 
S 'I ( 1 , 1 ° 8 < 32 - log, 4 - log,2 ! - 21og,2 “ 2 


( 2 ) log, 16 


_ login 16 _ login 2 J _ 41og 10 2 


log,o9 


■ ^ " " /O ' " - v I , o 

login 3 2 2 log, o 3 2IOE ’ 2 


^0hfi7| / | sH-a 

44 4& 444 4^ 5. 

^ 44 g-S-4 4r£, gefl SSl4 4 
41 144 44S. 44 Til 44. 

-g-X>°] ^S. 


log* 6= 


log,-6 

log, d 

I _ f 

•g-.ES) 45H=S 

• 44 44 441 1444 J£4. 


log„6=x, log,.fl=y, 

log c b=zS. 

¥14 


b=a x 

. Q 

a=c v 

.© 

b=c z 

.© 


©, ©1©44 444 

c*= (c* r )*=c** 

■'• z=yx 

a ¥1 ^14 y =log,, a ¥ 0 °l£-¥ 


X=— •■•log „b- 


logc j 


§1444 / 

1.3*= 544 ^2°} 444 

x=log :J 5 

2. log 10 3^=log 10 544 
x log 10 3=log 10 5 


fO) 


■'• x= 



log 10 5 


log, 0 3 


•H A i x=log 3 5°l 


I,H244x= 


login 5 

logic 3 


Q|p 1 


log:i 5 - 


login 5 

login 3 

ol_o_ ol oItsL 
n 5 s I mH. 


U1 


log, a 

SJ-9] 44 44 441 41& 4M1 4 
4 4H4 44 44°14 44 H4 
¥44. 144 W144- 41 444711 44 
- 4,711 §14 41- 44 4 444. 


as 44 

3*=54 444 5* 4¥¥§ 
logs 3*= logs 5 = 144 x- 

x=log 3 56lHS log 3 5 = 

1 


-444 


1 


logs 3 

1 


4441S log,, 


log/, a 


logs 3 

4 441S 4444. 


i. *1 S4 ^=l 51 




















































52 















































49 


04 tf-8-sa 

St 0( a ~ I 4t»sna| S» Slotiwt 


+e)7> SHMmH -f s, 4S-*te “Hr -S?^ ^oIhs sj-i ^ 
3 31-tHl i04-'il“-S.*Vfc5J**R»}trS o l 

°J“r TVoll tflsM 10-g- SJ5-S *Vfe ia log,„ itf-g- itSaaB)- s}ji, 
S.%- azisl si MU- ISsfsH ?lis 

log JV 

IS7II (1) log 10=log 10 10=1 (2) log 1000=logio 10 3 = 3 

(3) log <[l0 —logio 10+ =+- (4) log 0.01 = log jo 10" ! = - 2 


yssnsai gig S4S1 
0|HS 

log5.12^0.7093 
£S i>~ 30| SX|ol sj 
2 |4^«|A| Ahgsioi 
log 5.12=0.7093 
2S(H 


4 JjL^-o)) ^ ^SJ-S-^O.OIS] 1.00°1H 9.9944 

S] 4«H1 m wa: is] &-§■ 44 4-eW4 

5frfr 4*4^ ^o|cf. c] S.M. ol-g-^ ^4 ^-o) $ *>e)ol <£4°] # 

■%-SJ.S] &-§- 4^ 4 &4. 


4 

0 

1 

(2) 

3 

8 

9 

1.0 

.0000 

.0043 

.0086 

.0128 

.0334 

.0374 

1.1 

.0414 

.0453 

°r 

.0531 

.0719 

.0755 

5.0 

.6990 

.6998 

• 7007 

.7016 

.7059 

.7067 

5.2 

.7160 

.7168 

.7177 

.7185 

.7226 

.7235 


°im- #<H log5.123} &-£: flfi] 0.7093 rle- £ 4 SU^K 


tH£ 7||At7l 

o|##o||a|aic»^^. 


I as | 4*HS- 2H-S715. log5.i2s] 
&-§-4£4«4. 


fs~i r~i rn m ra 

| 0,70926996097583075692365005252044| 


5 4 £ t[7 1 / | 


^ glU«i 40^ | g|B«| 42^ | V I g|fl«| 43^ 


4? 


^-%-S-LS. afe- ^1^71# «WH 4~§- #§■ 

OS, ^4 ^ 4344 W.) 

(1) log 1.23 (2) log 3.14 


spiTT *oi 

1 (1) 4--§-53S*lH 1.25] 35] 

-go] uh^ **] 4 * g] 54 

0.0899*14. 

4, log 1.23 = 0.0899*14. 

(2) 4453S1H 3.14 45] 

-go] 444 ^4 41 - g] 0.4 

0.4969*14 

4, log 3.14 = 0.4969 *14. 


V ' Plus nrXl| 

4*^*4444. 

(l)log 3 /l 00 ( 2 )lo g 7 fo 

I SOI | 

(1) log400 = logl0^=-|logl0=y 

(2) log-y= =log 10*= |-l°g 10= I" 


s+oiaTi 71 m 

•25] 445-3*1 44 log 2*14, *14 log 24 
log 10 2*444. 

•105] 7-1444 44 44 44 4453*1 44 4 

444*147114444-. 


N 


0.001 

0.01 

0.1 

1 

10 

100 

1000 


log N 


-3 

-2 

-1 

0 

1 

2 

3 



44 S*114 447} 1044 444 44534 44 
14471444444. 


•iV=5.i24- 4*1 -8-54471 41 7H*1 444 44 
534 44 4453444 5.14 *34- 24 4*1 
444 44 44454 0.7093*14. 

4, log 5.12 = 0.7093*14. 


Ss I 445321445 

444 454 4444 pH4 44 1 L4 44 *14 
45 [H + ] (mol/L)4 44*11 444 444- 4*1 
4*110*1534 4554444. 

pH=log 10 ([H + ])- 1 = -log 10 [H + ] 

*1* *1444 44 *1-4 45* 44 *14 44 
(pH)5444 444 444 4 44. 


pH 

0 

1 

5 

7 

9 

14 

[Hi 

(mol/L) 

1.0 

1.0 xHT 1 

1.0X10^ 

1.0 xlO" 7 

1.0 xlO" 9 

1.0X10““ 

4*15 

44 

44 

2414 


1 . *144 ^zl 53 
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&+SPI / 

1 . 1 og 2000 = log( 2 x 1000 ) 

= log( 2 x 10 s ) 

= log 2 + logl 0 ® 
= log2 + 3logl0 
= 0.3010+ [3] 


|o| 


= 3.3010 


2 . Iog 0 . 2 =log (2 x 0 . 1 ) 

=log( 2 xlO EI] ) 

=log 2 +log 10 ^ 
= log 2 — log 10 


= 0.3010+ ([--T1) 

= -0.6990] 


05 ArASJ-A +£< 47 + 

H + 5f 7| / 

1 4»S221 SI +44 


c)5fr log2 = 0.3010°J-fr °l-§-«M log 20004 log 0.24 a# 4*te 
4=8«14. DMIHitlflW. 

1. Iog2000=log(2 x 10°)= Iog2+logl0 [:l 

= 0.3010 + 1 1=1 1 

2. log0.2=log(2 X 10 n ) = log2 + logloO 

= 0.3010+0 =1 1 

SI 01 fi 7| / 

1 a*sa4 x|£21 7K>0|| CH»101 ilolHXt. 



&oi^2i 71 m 

•log5.12 = 0.7093SM: 44 &&§-+4 

4^4. 


log51.2=log(5.12 x 10) 
log 512=log (5.12 x 10 2 ) 
Iog5120=log(5.12xl0 3 ) 


= 1+0.7093=1.7093 
= 2+0.7093=2.7093 
= 3+0.7093=3.7093 


log0.512=log(5.12 x 10+ = -1+0.7093=1.7093 
log0.0512=log(5.12x 10+ = — 2+0.7093=2.7093 
log 0.00512=log( 5.12 x 10+ = —3+0.7093=3.7093 

1 1 

*15. 7+ 

0.7093++1 44. 

44 444 


44 4 7H+r J 

444 4+4 $7]- ufl^ol 40.4 + 
441 &47K+r £+ 44+ 4+ 4 - 


' 44 . 


^■%-SJ.S.^ log 5.12 = 0.70934^5. S.ZLS] ^a)-g- ol-g-s}^ 
5120, 0.051251 &-§- 4~§-4- SM 

log 5120=log(5.12 x 10 s ) 

= log 5.12+log 10 3 
= 0.7093+3=3.7093 
log0.0512=log(5.12x 10" 2 ) 

= log 5.12+log 10' 2 
= 0.7093 — 2= —1.2907 

°++ M-& 

M=ax 10" (1< a< 10, n-fr^H 2 ) 

S] «3. Mt + $14. °1 44 tf-g-SZL-t +l5f^ 

logAf=log(a x 10")=log «+log 10”= n +log a ••• © 
°}B3. <#+ MS] ^--g-5+121 log a,S\ 

* ^+ nS\ &-§- ^ 

°l n ll, QHW ^+ n% log Ms! x|H, 
log a% log MS] 71+5+n. sk*. 

<44-4 1< a<10°lH^. 

0< log#<l 

^-%-^J.S] 7K^ ^ 0 <4# 1 ol^-Sl +44. 


log M — /J+ loj* a 

*|H 7+ 


•log 0.0512=-1.29074 44 SJ-A $4 -§4 

4 4+4+ 

log0.0512=-1.2907 

= -1-0.2907 
= (— 1 — 1) + (1 — 0.2907) 

= -2 + 0.7093 

4 44 4+ ++44 I# 4+- 4+ ++4 1 ^- 4 
44 0 < (7+)< 14 444 isfloj: * 1 - 4 . 

• - 2.70934 2.7093+ +S. 4+- +44 4+ +4 

4444. 

-2.7093=-2-0.7093 
2.7093=-2 + 0.7093 

• A7 } nAA 4+44 log AS] 4S+ n— 1*151 
n — l<log A<n°\ c \. 
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2.7093S -2.709301 OH 
01 —2 + 0.7093 cl 0)1 7f2| 

an. 


ft® log0.0512= - 1.29073+ 4M 37121 SH -&++1 38-+°te 
log 0.0512=-1.2907 

= — 2 +(1 — 0.2907) 

= -2+0.7093 

3+ +M *)S2l- 7H=* 2+>>Ji7l 7la -2* 23 1+1+ 

lf|ol C+g.2)-^0| «■!+. 

log 0.0512= -2+0.7093=2.7093 

|S7|| (1) log 5120=3.7093°)H3. 
log 512021 3, 

7tT=t0.7093»li+. 

(2) log 0.0512=2.7093»1 =. 

3 log 0.051221 ®afe 
-2, 7>rte0.7093°]ck 


log5120=3.7093 

C_ I 

S+I«0|u|na| 
logo.0512=2.7093 
n+snaeMoi 

oo| oia + 


Qlialal -S-^-STlSI 71X2). 7++°)] msH c+g- 4j3j«] 


71*21 71+21 as 

(1) 7|a2i 33*1 

® ; §‘r=*»l n^lEltl +s| -sc-g-snal 7]afeK-l°W. 
©i“r «7|| Tl-g+S. 0»1 0>\d *7>7> i+E++b LS.4 

alagf+sl ^£as) 7|afe -»»!■+. 

(2) 7H32l^S 

*7}2| unto) SjI, 21*1®!+*+*21 -S-^.^7121 7} 



^ nan 40=4 |=| na«i 423 1 v| nan 43^ 

WSTia* »l-g»M t+g- 3+$l 7|a2l 7)+* 

(1)419 (2)0.419 

log5.67 = 0.7536+]-* ®-g- *-g-£a2] 

(1) log 5670 (2) log 0.00567 (3) log 7567 


2 (1) log 5670 

=log(5.67xl0 3 ) 
=log5.67+logl0 3 
= 0.7536 + 3 
= 3.7536 

(2) log 0.00567 
=log(5.67XHT 3 ) 

=log 5.67 + log 10 -3 
= 0.7536-3 

= 3.7536 

(3) log /567 

=log 567^ 
=ylog(5.67xl0 2 ) 

=\(log 5.67 + log 10 2 ) 

=y(0.7536 + 2) 

= 1.3768 


++S SPI71 #o| 

© Iog4.19 = 0.6222°l++L 

(1) log 419-log (4.19X100) 

= log(4.19x 10 2 ) 

= log 4.19 +log 10 2 
= 0.6222 + 2 
= 2.6222 

xla: 2, 7f+: 0.6222 

(2) log 0.419 = log (4.19 x 0.1) 

= log(4.19 x 10 _1 ) 

= log 4.19 +log 10~ x 
= 0.6222-1 
= 1.6222 

x]a: -1, 7l~+: 0.6222 


plus sm 

: 

log 7.62 = 0.8820°J4- 7++++ 

xs\ 

(1) log x — 4.8820 

(2) log x= 3.8820 

«o| | 

log7.622f logX—| 7h+7l x + 7.6221 +7f°| bH<S 

oim. 

(1) logx=4.8820O||A-l X|S7|-40|H^.x+g++-g-0| 5*1 
£| £1+0+1. 

.'. .£=76200 

(2) logx = 3.8820O||A-l A|S7l -30|H^ :£+ -4M *1 

EL|0|M j|§og 001 Oltd +X171 UlElttl. 

.'. .£=0.00762 


1. *|+2l £ZL 55 
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SfllSPI / sH-a 

logiV = (*15)+ (7H+4+L 44 

x]SMl£JLN2] 44444 ^ 4 
4 444 $4 N 4 4+r 44 4-4 
^1^ ^-fi£04 4444444 
444* 4 - + 414 . £E7H-til 
3-NS] 444 Bfl <is. °4 5 44. 
444 tf-g-.szz.i- 4-g-44. 4 - 4 +t- 
444 4*4^4 4M44 4 
444*44 4444. 

■^4S£ 2 30 , 4-Y n 4 44 tf§-s 


444 44 44 4, 
44*171-441-444. 


*13 


1 n *i ?! / 


-?°l8ffl4(re I^«ia«l42^ |*f»iaa|43^ 

1 log2 —0.3010, log3=0.4771 , a-i-»l**M' : t-g-l^-“ll't*t-“ie)-. 
<l)2’"*a45)^'a7}? 

( 2 ) (4)4 Tii-a^ia 4t s»# 7>eha) 3i.g-.o3. O o] oi-oj ^7> 

1 »°l I 

(1) log2*=30 X log2=30 X 0.3010=9.030 
°lHSlog2’“2| x|Sfe9°W. 

■W-H 2”* lOxJe) 

(2) log (y)”=log 3"”= -20 log 3 
= - 20 X 0.4771 = - 9.342 
= -10 + 0.458=10.458 

»lHJLlog (jf -1 *iat - 10»W. 

"W+l (y)T**^ *>1 xB^M 3+g-A3-0°l »W *x}7> i+iq- 

1+4. 


i i g j( 7| / 


40 X -'I e|fls| 42X- | ^olgal 43« 

3 log2 = 0.3010, log3=0.4771^-S-4-§-4-°34#-l~§-i^M=l-. 

^ (l)6“€-Sx>Sl48^ol 7 ). ? 

(2) (-§-)4 4fcT 9N X>5jo|H 71^-0^. 0»1 “M 4 
EWfe7>T 




^ SPI / SO] 

(1) log6 1()0 = 100log(2 x 3) 

= 100(log2+log3) 

= 100(0.3010 + 0.4771) 
= 77.81 

4-2-S. log 6 100 4 4+577014. 

444 6 10< 4r784el 4*44. 

(2) log(yJ =20 log y 

= 20(log2-log3) 

= 20(0.3010-0.4771) 
= 20X (-0.1761) 

= -3.522 

= —3 — 1+ (1 — 0.522) 
= -4 + 0.478 
= 4.478 


4||7l7> W )gi 3+44 cH'fl SW -tM-SH +I|7l7> B W°1 44 

Suva HU, :i4“l 44g-H»l®/H|x|'g(dB)»liit5isna 
/=!01og(f) 

4 371141°! 44*1-4. 3434|B]7l- —5dBgl 014- Wft 444 

4ll7l7> 1 W“J Hi, 4+4«>7l 4 444 *l|7l* 


ol+L+log(|-j 2ri 4 4+1-4014. 

444 (J-) 2 °1 ±^T ^4144 °H4 41+- 
s 0 4 4-4 *47} 4444. 

4 /=— 5, 4=14+^41 /= 10 log(y- 
4 4444 

-5 = 10 log(^) = 10 log A- 1 
= -10 log A 
■ ■■ log 4=y 
.-. A=J To 

444 4444471 4 444 4145 

/ 10 W 44. 


56 I.x|+al^zL 

























n&\ OlSSfOi t4S£ZL2|St^5|7| 

-tf-g-SExe) a*^ 1 sM-t 3*W- 4-tM Hfc 4971 =^3.#^ °]-§«M T SM. 

^-»7l *3~L$-i “I-8-SM -S-8-.sexsI a-fr4=84 -M-eMS»R 

i am u-g- a°i [a?i] rni^w eM-s-ow -j^-g-°_s. avs^. 

■aaa 



r«i i 7 ii hi a if/ ib 


B rnmmrnm 

B rnn~innrnr^n 

B r^iFinnn 


2 am afg-sf a* rn-aamn i O g4.026s) a-e-as-^i t 1 ® t *w. 

n~i i i b b b ra 


[f HI 4171 

0r fxi] 

03(E) H7KY) EStttU) 

■ - 

0.60487377055263570714471528297995 


OHex ©Dec OOct OBIn 
□ Inv DHyp 


©Degrees O Radians O Grads 

[ BackspacT] [ CE |[ C 


B BBB B mmnnmBB 
BEDS S BBBBBB 
BBS B BBBBBB 
BBB B BBBBBB 
B BBB B 


maa a *\ sj.21 a* a*}^, °i* a-g-s 3 .a°iia ae aa- a is 

*M fi*}. 


ElS @2 231 d^U(& E? 3E? ESI. 1 


0EEBMIE 


attffssa# 

cl SlSSfe CHS 


® £1^: Iog(4.026)/log(l0) * 




S GeoGebra (I 

iiaai 


El’s @2 271 i!S!AHf s? as? Egg? 


rai.»JkJBj|>j0j0j^ 

a hiss? chs 

1 O * = 0.604873770552636 

£|2|?8lbCHS 



•« I- 



2. Euler Math Toolbox 
*1 http: // 

eumat.sourceforge.net/ 
download.htmWW TIs) 'BTBg- 

BBSH. 

log (4.026)/log (10) 

4- °d a^Ka Enter ?]* BBB. 


a EuMathT - Euler Math Toolb... I^Wlfx] 


File Recent Edit Extras Options Help 
This is Euler Math Toolbox, A 


>log( 4 . 026 )/log( 10 ) 

0.6048737705526 


1st 


/«H 


B«fB 2fe- 

GeoGebra, Euler Math Toolbox 1EB 
C.a.R.* <WM ^-g-sosl $B Bt B SH. 
*1 4 SSB^B °]&s}4 log 4.026^1 TTBt B«M 
i£4. 

1. GeoGebra 

°1 GeoGebra -S-®)1 0 B1 

(http://www.geogebra.org)°HB rflsl «l 

BBBtBBG. 

BePN o m 

log(4.026)/log(l0) 

Enter ?1 *tBG. 


3. C.a.R. 

*1 C.a.R. B®H°lB(http://www. 

z-u-l.de) 44 dBl BBtf B SIB. 

dlBB °MB B B ^ BB * 

°H TlRkH 

log(4.026)/log( io)B 

aa?= .. wizhb 

ms as Sd gg ohhs 

Hfflltr ES1J 

5> 3 lH S' i° >> ►: 

a O T 

°/ oO /°X\ o X0 o ► 

0.604873770552636 


HldSBlxl d E 4i 



1. x \^ sl\^zl 57 



















































































t(2] op | 


/#o| 


1 (i) 1000^ X-M-+-++- xz}jl ^i+i 
x 3 =1000 
x 3 -10 3 =0 

(a:—10) (x 2 +10x+10 2 ) =0 
x = 10$fex=-5 + 5/3 i 
1000^ ^ ^91 

iool4. 

(2) 81 $\ Ml X&5L ^ 

X 4 =81 
x 4 — 3 4 =0 

(x-3)(x + 3)(x 2 + 9)=0 
• ■• x= + 31Efex= + 3z' 

81^1 MlM]^ ^ ^ 

^-3 3+r 3°14. 


2 (1)/5 3 x 4 /5=5^x5^ 

3_+1_ X 

= 52 4 =54 

(2) x ( aP ) ' 4 4- ( x a 2/3 ) 

=a- r3 xa^(a ri+2ri ) 

= a ~i3+ij3-3i3 

=a°=l 


(3) log/ 0 )I=log 0 .l 2 

=logl0“ 

= -ylogl0 

= _J_ 

2 


(4) log 3 7 x log 7 9 


log 3 7 „ log 3 9 
log 3 3 log 3 7 
log 3 9 

log 3 3 
2 logs 3 

logs 3 


3 (1) log8.75=0.9420°lJELS. 
log87.5=log (8.75X10) 
=log8.75+logl0 
= 0.9420+1 
= 1.9420 
x=1.9420 


54 


nr 


Ttgfliae 1 4 ^- T^-ae ^ #r?!3M- 

(l) looos} ^W-g-E ( 2 ) 8is] x-M-g 


*1+21 S3 2 

(D/^x^s 
(3) log/0J 


(2)fl^x(/) 4 v(/x fl 2/I ) 

(4)log 3 7xlog 7 9 


assasi 

X\S.2i 7j+ 


^Ssaai 

*\3.m 


3 °l-frSH 4-8^- 3M- 

(1) log 87.5=;c ( 2 ) log x=3.7686 


§:&*! SUB 

4 g-g-£n4 *137} 2?! ^ ■§■ 7pJ e *4* a, WSS] 4H7> -2 
* 7H 4-& “r* W-2 a "1, ab°\ a* 4444. 


5 4s *44 52 ggt- 444 4* a-44244 37-}* 44 

4 *h *2 gg> 4-8-4 ‘TTffrs] °4fr 4-8-4 224. 

5x+100 log x (m 3 ) 

»H 52 gg> 4-84 gg«4 gfg m A|g*l 4^4 gfi) s »J 
g]4*444. (4, log5=0.7S. 7112*4.) 



(2) log5.87 = 0.7686°lal, logx=3.7686°M 
log x+| x]sr —3°l£+l xE i+r *1 
e] MH 4 I-+++. 0 *1 <4+1 $x]-7} ^Hl-vlcl-. 

.-. x = 0.00587 

4 a=999, 6=0.01<4a£. 

ab= 9.99 

5 1^ ■++> x]-g-tt 

5X1 + 100 log 1=5 (m 3 ) 

5 s ++> xR+l <4+ 

5X5+100 log5 = 25+100 x 0.7 
= 25 + 70 
= 95 (m 3 ) 

5<H +-°4 *l-§-?l +^1-51 +1+S1+ ^+1 
<$9] 19nfloli4. 


58 n.xi+s+sa 































eta eau 


4_a 


SSPtWI p.229 


01 2 k s \ ^ s . ©e}\h $&■? 

oa 

- 23 17 13 23 11 

©217 © 212" © 212' © 2 24 © 2 2l 


02 

M 


<z>o, fl=jfciolji 3 /^= 4 /77°^4 



© 


35 

6 


03 



327} Sfe fl, 4^1^M 27°1 sfe ^5}i 

5 /Z+ 3 /F^^? 


®io 


© 107 © 57 © 1 



( 3 /4+ 3 /3) ( 3 /l6- 3 /l2+ 3 /9)*©^l -&M5}. 


1. xl^ah^n 59 

















C5 (J2+J~3—J2—J~3 ) 






© 


1 

7 



(a* — 6-i)(<2 4 +^ 4 )(<2 2 +^ 2 )'i' ; <i^' & l' 5 l'©?(^, <2>0, 6>0) 

®a — b ®a + b ®a 2 —b 1 

®a 2 +b 2 ©<z 3 -6 3 


07 2x=3T-3“i^tcl] ) (;c-y^+l) 3 S]&&? 

■ 1 1 

®-i ©~y ®° ©y ©1 


C8 67^=9, 603 y =81°^4 —-—S1&&? 

x y 

® —2 ©-1 @1 ®2 © 4 
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C9 ^ ^ 4 - 

(1) log 2 3 + log 2 6-4log 2 /6 

(2) log 3 Jl6— i-log 3 y—logs ^80 


10 



log 2 (tanl°)+log 2 (tan2°)+log 2 (tan3°)H-blog 2 (tan89°) 


©0 ©1 @44.5 ©89 ©178 



log 2 5 = a' nfl, log 5 JJoJlO + log 10 75/5" # aS. 3}4r? 



tt a~r— 


^ 2{2a 2 +2a + l) 
^ 3a(fl+l) 


4 ( 2a~ + 2a +1) 
5a(a+l) 


3(2a 2 +2g + l) 
4fl(a+l) 


I ^ log A iV log 2 iV ^ log 4 iV ^ log 6 iV ^ log 8 iV ^ log 10 iV 
1 8 4- AQB= log a b 2 • log, c 2 • log, a 2 A\ W j,A &&? 

OS, a, b, c, A, N^SL^im^^n.) 

©383 ©400 ©447 

©480 ©521 


1 . 61 














Iog2 = 0.3010, log3=0.477111 nfl, 

(1) 6 5 °tt 1 

(2) (^) h °-& 1*11 l-g-o_g_ O o] O}^ ^47> M-Bl-14^71? 


14 log 20^ 7^7} 5^ «hxfy 


15 ^ ^ 4 A fe ^> A > 7 > i-n-th 7l 7l]l-Sl 7^4- Pil'd 2:d| 3 j7j-fl4jL fj-cf. 
[mi 1999^ 2 l *\] 1000d ^ 5 J7}51 ‘d'S 7l7lld 7}d° 1 Pil'd ^i'd^d 
7j7}'d°ll tilsfl 20 %© ddl 2j7}5lldJI § Till, O] 7l7fl*l 7}d°l 7-14-A 
S100d d nl^^s sj7}Sfe ^ 'd‘d7}? Oct, log2 = 0.3010) 

©2006^1 ©2008>d @2010^1 

©2012^ ©2014d 
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9 

o| sat »H¥S 

• ya# y%* #«b xi^ik^i s» •a 4= sm. 

' *14^4=21 ZLB«=* ZL 3 i fia, n yH* OlsHtt 4 , 014 . 

• sat 1 ' yil-8- #§B s.nfl-=ra| ^-8- it 4= SM. 
• snS 4 = 2 | zlbHH* zi 3 i mji, n yu* o|*Btt t alcf. 


2. x|=t1Ht^ SZLWt 63 














56 


a 


i 


*EHe!2| #£ 

1. am #§n * 1 * 11*21 #* m. 

2. *I*H* 2 | zlbHh* zlhI an, n ^ij-g- o] 

sum. 


opw hh## §0-1 §y 7\s. 

* 1 * 1 * 


W\M?\ / §Hs 

&4S. *m9l 71)5* *44* DNA 
*t.H 7)1^4 £* *44-7} 4*444 
*4. 

7115* 44447} ^JL «))* *#7} 4# 

7l **4 4*4 44 # 44 . # 

*1, 44*471 7}4 44 #4* t}** 

44*(E. Coli)* 37 °C4H 20*44 
**44 ^ *7} * 414 *7}44. 44 

7-1 4 tfl^aoi 1044 444 4104 7fl ^_ 

444 44. 4444 DNA*4* 4 
* 1 - 47 } 4= 1 mm4i, *44* 

2.56 x 10~ 9 4444 4 3.8 x 10 6 7fl* 4444- A 

444. 


41 4L2fl A 

Sf^^s 

• 4^# US# #SH 7|*U*2| m. 

■ *l*H*s| naflH# ns| 5LH, n o|snm. 



Si-"P 


d** 


tdl-Cl- 


444 44444 4444 444 44 44* 4 
#44 444 737)44. 4447-1 a 44 7H4 
44* 444 4144 *4 444 711444 44 
4 1771144 0124 #7114 44* 4444 44* 
4444 7144 #44451, -444 444 44* 
444* 4444 444*71 n ^ 7 ] 4* 444 
4 444*4444. 



^■a tfl^a-s°i 2 o-s-»m- °i ?>■ 7fe ® *1# flife 

2’(=8 )7M 7M£ 4*]ll 3«te 3- T=7> JfBj 2‘"(=4096) 

7«7> «C]-. 

«^8 °1 TMSU'B *» X !4 Cfl^a- 4= y Cfg-Sf £ 

^■® 7 i) 7 > 7 a^*!-C)-. 

y=2” 


£•14 a»l 7]SVa^aj^S. -f^Sfe *r*lfe- ^14 

5414-'* ®444. 


r *-§-44 4-45. 


tll 7 >s_E(Descartes, R. ; 1596-1650)7} 4 
4* 44* ‘44 *4* 4 447}o) 4 tfl-g- ^ 

4 # *444 cii7}sss. %a]7}s. *7l# 

44. 

44(function)4* *4* 16924 *44 44 
A* A( Leibniz, G. W. ; 1646-1716)7} 7 } 
* 7}*4*5i, #* 71A/4 1871144 #44 
(Euler, L. ; 1707-1783)7}4#7Lg-§}^c}. 

1871171 4441* 444 4 A444 e># 4 * 

7} 444*4 44iHl(Dirichlet, J. P. G. 
L. ; 1805-1859) *4 444*44*44 44 
x4 444 2/4 44 44 444 4, 2 /* x$\ 4* 
4 # 444*4. 4* 2071144 # 44*7114 44 
4 44 4* 44*4*7)1^4 *444*4. 

















































71 i-a 

« = 1°14 fi-4 44.241 44 
*1 y = 1 * = 1 ojHS. 44447} =14. 
44 A 1 a= 14 444 44 

44. 


sp| / | * 0 | 

1 44 444 444 44 44s. 4 

«4i)4 4 

444*14. 

(1) 444444. 

(2) 4444*14-. 

(3) 4444*14. 

(4) 71444*14. 

444 44444(2), (4)44. 


H4SPI / I sol 

44 44 44 *1444 4 A >4 444 44 
4S°l-8-«1444 0 14. 4444 4444®1 44 
4 44s4444 44S 4144 4 444 44 
4 4-44 4441064 4444 i4*4ls 14 4 

4 44 444 44 44 y*l 4-4 24 44 44 
444 (=rf=^ 34 44 44 444 (y)=-^, 
44 44 44 444 (y)=^j- 0 14. 


X 

0 

1 

2 

3 

4 

fix) 

1 

1 

2 

1 

4 

1 

8 

1 

16 


as 44 

4444 471-44 444 4744 1 44 444 4 
7144 4444. «o u >44 4444 444 #^1 
418964 43441444-f44( 235 U)418984 
m 44-7} 44444( 226 Ra) 4*1 44. 

4444 44 4344 *}44 44 7H4, 44 l 
4 44 i*M 444 444 44714 444 
*1 44 7141- 4#4 4 7fg-5]cf. 4444 *14 
44*1 444 44s 4-44*1 4*1. 4144 4 
444 7141-1444, 4444 44-714 74 4 
*la 44-4 44-4416004*14. 


2. USSa) 65 
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59 


^°ijj*ii48^ l^P°iaja|49^ |*faifl«l50^ 


1 £^^**tt 1 K=y=(iys! » = (|)' 

a°lc). °1 HSUS* «l-i-sM cHS- -r 


( 1 ) 


'i\« /iY 5 


2 1 

«oi r 


<a 


^(t )® 1 xS > **W«J*I K94M 

U>3|‘rt°WaV2<V3o|.El£ 

(2) *l<r* Bl-asra —2> -3°|E£ " 


2 «-^y=2'2) Hina# °14*M ^ y=2 '-‘2) zie|s* n.m. 

r 1 *o| I 


aiHSSI a«o|®4 CIS 

o|S* olgsra Ota IM 

x|^^ 2 | nBH=t nil 


frrF 2 T'Si\ aeflSfe ^ y=rs] =L 
BUS* x^S] ^olS 1 *V# 

3H4. 

44*1 ^efl^-b 5.-^afJ4 £4. 


;/ 

;/=2 J / / 

2 


-2 O 

2 4 * 


± ± S sf 7| / 


^ °ia^i 48^ i ^ gja^i 49 ^ i * f gia^i so^ 


4# *^#1=4 aeflSl- nala*. 

(1)11=3' (2)y=(-i)' 

(l) 5 /3, ‘/9 (2 )/o 3 , s / 67)4 

3 ) fl-Ty= 3 ' 5 ) nifc* »]-g-»M 4 * 2 is)|a* 213 ) 5 )-. 

(l)y=3*“ ! <2)y=3'+l 

(3)y=3‘' (4)y— —3' 


api 7T 


| 0 | 




2 (l) 5 /3 = 3+ f9=f3?=3*=3i 

frF3^ *4 4°1 ?7}§M y4 ?3tE. 

^7>§1-£LS. 3+<37 .-. f3<^9 

( 2 )/(U= 0 . 2 lr, ^0.04 = 3 / 02 5 "= 0 . 2 T 

^ry=0.2*-£: *4 741 ?7}«}^ y sl 7 } 

0.27>0.2T .-. /(K2>^0.04 


3 (1) 44 y = 3*~ 2 4 44 

y=3*4 35)|£ti^ 44*- 
S. 244 4*8°144 ^°14. 



( 2 ) 44 y= 3^+ 15] 44 

y=3 x 5\ a^f^s] 44*- 

s. 17}? 4^ °144 4*14. 



(3) 44 y = 3~*4 ^-efl44 

y=3 x 5\ W 

4?°l-§-4 5H4. 



(4) fry=- 3*4 aefl 54 44 y= 3*4 ZL 
5fl5«-;i4H 4)4*1 £fl4 0 144 ^o! 4 . 



2. *15144 EifT 67 























































60 


: 0 S 2 | 


-S.+1. 


1 . #§H nrrgH^I * *s m. 

2. szlIH^sI ZLSHH* ZLHi fin, n 43 * o| 
sum. 


opw uH^fe §01 5! m 

SZLWfr 


4444 / silti 

*114 44 pH* D# 7.35-7.45 4*S 

44 4444# *4414 #4\ 44 °1 
#4 ± 0.2 ol^T- *#44 *#* 44# 
4§-*ESi4. 444 *4 *4 pH* 
444 444 44# * * si 
°-fi-S 14 *4 pH* 4444 *44 

* 3H ols} ** 41* s 


2 


S-l&tQ 41 neflH 


S}^=s 

• lit *#» #§H JiaS*a| m. 

• snl*2| asH=S nai an, n 4!US o|snm. 



&S g°-4| 


*fl L H 33 pHt 
0|cf. 


tuT-# 44 #* mm #7i *i«h ^ 71 , #371 ^ *#*«. 
^ hbM *^§- 4 44 14 

*4 #47f4 pH7f £44 44444. °H, 14 #4 P H7f £44 

# 3J-S- 44 4«B 1^44 414 #4 4-8-44 14 44 pH# 44 
44 *444. 

44 £4 444 4471- #4 4* 4 4-8-44 pH# 4444 #4 
44^r-§-4§- 4#-8-4 44s 44. 

444 #4 #4 pH# 4*4 4"# 4# 4"44(Henderson- 
Hasselbalch formula)# 4-8-44 ##*44. 

pH=6.1+log^ 

(4, B: 4444 ##£, C: 444 *##) 

+5) «■& * ^ES] B] ^7} ef 200] SIE* .ft. 

*]*M-. °Ma) pH* irt}. 

pH=6.1 + log 20=7.4 



44 4* 

-§-444. *4 *4 ±4 444 44 *£*§-4 4 
444 44444 44s 4444, 4*4 444 
4 444 *£* 4444 4* 444 44# 4s 


44. 


sKTl 


§s°l cHiE^m 


14 4444# 444 44 4* s&4 444-4 
444 4n 44. 0 } 4 44 4*401444514* 
4 44 4#4 *444 444. 


444* 44* sh 44# 4 ia.4 4±4 «lm 
4# #44. 4* #4 44* 444* 44* * 
4 * 0*7 44 * 0 , 4x1* 1 * *41 * Sisss 
4*4* ltijEolH-. a ££* **4* 44 * 7 

**£, 4*4 44 444 * Si °-££ 444* 3 

HjEe.14. 

-fi: 000, 4:001, *: 010, *: oil, 

#: 100, 4: 101, 4: 110 

w4s4 ^4M4 44444 4SS4(entropy) 

H(M)-& 4*4 44 sifri 444*4, 4 
4-4 4±1 4 444 * **11 *7l£ 44. 

*T(M) = -log 2 ^ 

44 44 4* 4±^°1 644s4 4*4#441 
4 4*4444 4ss4*6ol4. 
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01 ^1144 ^ 


x|5!°| A]\7\ 

^1^121 q-Ej-’i ‘fl-s.’sfe ^1# ^fg-qq. fl-s y% *1^ 
2 ] ajcfl 4^* D H-35. D l£|(/«nH tfl*H y=\ogxS. ^ 2]«1 nfl, q 

-§- 3£# 2}-^5|-^ ti7f. 


n 



10 

10 l 

10 3 

10 4 

fla. 

1.0 | | 3.0 | 




-HolMxi. 


y=log 2 lt>IW i'2f y® u[ 
ySy=2*o|HS 
y=log 2 zfe y= 2 * 2 | 3U 
t?I« H =r Sto. 


-B--1- *W“1 —€ t St *l*!a) SH ?!4«: 10° ftm °14 V °H. *H 
?!#<=] 10“ fimt! ^l&g: it- At-M-g- hLV\x] 5S>31 7]7|]3.ia- ^-<y 
<r SH-. a 3H S4 6 ) 10“ /angl ^14* ai-«l] y 

-sic)-. 

°]nfl, 7 ]l|| tI-:'-o| x 7|7l-g |og r:7 L -fEf-VI L 'h 

ajtfl <)-7 r 10“ fiiri ^ ini 3.1S, 7|£fl -^1-7-10“ ft m# rr.V. 6.5 

£ M-eI-W. 

o]$). ^o] logx* cfl-g-*.]7lia n S-g S}i+£ ^SM-Ei 

y=\ogX~ °<^r 3WI# <*±£. tK^iq. 

* 1 ^=*^ y=fl* (0 > 0 , fl * 1 ) 3 

y= log,, a: 

7f °) ffl a I- ^zl&^bI-JI qq. 


^ ^ £ 5f 71 / 


T 


^01^51)54= | ^| qj^jaj 56 SE | ^|| qj^jaj 57 s 


1 £-3*Hg/(x)=log 3 ;r>l] cflsM ttg-4-XS'MB)-. 

<«/(-§-) (2)/(l) 

(3) 7(3) (4)7(243) 


ipspl / 

log 10 2 =2log 10 = 2 
log 10 1= 41og 10 = 4 

444 S* 4#-4 ^q. 


| 0 | 


£!4 

10 

10 2 

10 3 

10“ 


1.0 

2.0 

3.0 

4.0 


no im? 171 77 

°)W 4^ s^r ^131 ^th^S.21 4-§-°l£- 


y=<f° 1W S 212 ] ^ 2 ]oil 2 j§H 
x=log„z/ 

°1 

z/=log„x (a>0, a=£l) 
qeH ^444 

?/=log„x 

°H, tHry=log a .r (<z>0, ai= 1)1 
a* ^*S. 44 sa^efuL 44. 


spl /~| I 

1 (l)/(y) = log 3 y=log 3 3 _1 

= -log 3 3=-l 

(2) /( 1) — log 3 1—0 

(3) /(3) =log 3 3 = l 

(4) /(243) = log 3 243=log 3 3 5 

= 5log 3 3 = 5 


|o| 


44 

1Hry=/(z)3 444 

y=f{x) 

J. xl-yq 4as44\fl4. 

x=f\y) 

|. xqz/*qs.444. 

y=f\x) 




2. xi^s^af SZL^r 69 
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63 


^ gJB«| 54^ | a<g«| 56ig | v.f «| 


1 szz&r y =log| x 2 ) ^ 

^ 4^-Cf. o| ZLEflSl- Cf^- ^ tfl 

4i# «)H«><^Ef. 

(1) log-i/3, logi2 

(2) logl-J-, logi-i- 

i *oi i 

y=logi x2) xsq a°l »7>S>«y2| StSi«. 

(l)?!‘r*' J |i!S>ia/3<2»|£S. log±/3>log, 2 

i-f>iosi1r 



i i S St 71 / 


•^«ia«i545i i^P«m«i5eij |v|«ia«i57g 


1 cl-g-aa«^2)=8s)n *IH *««, 3ea*«*m. 

(l)y=log.r (2)y=log 0 .iX 


2 ^ i r^ry=4 I 5? *l^Hry=(-|-) X ^ aefls-t °l-§-«H cfg- 


IK 1 *) ZLefl^s. 
(l)y=log 4 x 


O 2 4 x 


(2) y=log-i x 


3 Sil^K 1 *) JHflSt °|-§-3H cfs- ^*) 

[ (1) logs 5, logs 6 (2) logi 2, log- 1 ./5 


spi 7T 


| 0 | 


(2) SH^ry=logi xfe- 

2 / = (j)^ SJ- 

tHr y= logix^ x] 

y=(-j)* 2 l 3] 

dd y=x°\] cfl^ 10 !^. 



3 (l)SH#ry=log 3 xSl 

SJ-$] ^ 3°] liitf 3H5.X 


3 y$ ^7} 


&4. 



2 (i) satt y =log, xfe y =4^ 

^*FM-Ei£. safr y= log 4 x=d 3-sfl 

y = 4 ^oj 3Rj 

y=x°fl ^^ol4. 


3]^rl- 5 < 6°lH^. 

log, 5< l()g :1 (i 

(2) y=logixS] 3.efl=o|l3d 



log|2>log|/5 


2 . xl^s^af £a|K= 71 













































72 n.x|4*4sa 
















































2. salHr 73 























































74 I. 

















C5 Ut/U) =(y)*' 2 X + a ^ m ^] 27 ^l 

^ ®-2 ®-l ©1 ®2 ©3 


Q (y Sa|^ y =log 2 xA yAA 2 ^ c]^ jf. 

|M1 ^o]y=\ og 2 a X o]x\_ e>H, ®® 

fl«£? 


® —5 ©-4 ©-3 ©-2 ©-1 


07 -2-^ fix) =\og a x$] ZLHflsol 

|PB1 ©. °H, /(18) sl ^4-A 


o? 


®— p+2q ®p+q ®p+2q 
©2 p-q ®2p+q 



08 ^3® y—{ log 2 x) 2 — log 2 x 2 —lA x—a °ll® 2 ]®® bi 

mm ©©. °H a+bs\$& 




® —2 


-1 


©0 


09 ®®^, yA logs y=i- logs c]|, ,r+2z®l a}®®®? 

[PEi 0® x>0, y> 0) 


®0 ©2/2 ©3 

©3/2 ©2/6 


2. X|=r#T® 75 



















*11 J'j, 
' 5 1 


01 

48- -B.7] ^ a-i-iT a* a« 

-1 H7| 

-i. ^1^25^5°lc}. 
a Jf3 =%3 
c. (/5) 3 ^= (5/5 
a. /2<^3< 6 /7 




aa^#oi p .232 


® _I , *- 

(4) 1-. n 


— 1 n 

> 

n s 


02 

-£-€^ jz5l,g- 

*3°1W3W. °13. 

^ 40,05 5 } 

J5-? 

®2/=3^ +2 -l 
©y=3~* +2 +l 
d)^=3 ^ 2 —1 
®y=3^- 2 +l 
(5) ?/ = 3 ^ 1 — 1 



03 


S%Er .r 0 !! \og a (ax 2 — Qax-\~2>) °] 


®T 


_3^ 

2 


04 


log79 = 1.8976%! u||, log a:=2.8976-® 
^Vcrx^^l-c? 

@0.079 ©0.79 ©7.9 

@790 ©7900 


05 

^ l¥rf(x) =(^, g(x) — log 2 
(g°f) (-23)51^? 

@42 ©44 ©46 

@48 ©50 


76 I. X|^2f^ZL 
















06 

log 100 ^ = — 0.1505's logl00<2© *1±LS}- 

7Vrm- 

®0, 0.1505 ©0, 0.6990 

©1, 0.1505 ©1, 0.6990 

©1, 0.8495 


08 

^©7} E|£^- nS\ 7fl^ 

♦ Mfi|Ef §>51, ZL 7§^r$) f-4- S©51 t- ttfl, 

m+S2]&& 

( 0-12 ©-10 © —8 

©-6 ©-4 


07 

log^2 = log ; ,16HH log fl ^*l^? 
®~3~ ®~3~ ®~2~ 


09 

a, b^°^}JLa=b'\ b = 9a<& all, a$\ & 
©? 

®9 ©y ©79 

©79 ©73 


10 

3a;_|_ — 3z 

^= 2 ^^, fi> 0 ) 

®y ©1 ©y 

©2 ©y 


tHEts^i^iKn) 77 





11 

a=j3-2/2°d ufl, 

log 2 ( a 3 + 1) — log 2 (a 2 —a+1)$] 

®0 ©y ©1 

®2 ©4 


12 

1.08"^ *}+\2) ©7} E]7l Sftfl % 

0® log2=0.3010, log3=0.4771) 

®61<«<91 ©61<«<90 

©60<«<90 ©50<«<90 

©50<n<80 


13 

log.r£l *1571- 3°lol, log.r-£l 71®® log fx 
2 ) 7l®® ^ 1 nil, x si\ 

® 107 © lol © 107 

@ 107T © 107T 


14 

®£7} M°A *1*1^5®-® oj|u]® 

E log£=n.8 + 1.5M?i ®7ll^H 

Bfl, ®£7} 6?1 *|*1® 7||U]7|© ® 

£7}4<y 7]7l^ 3^ o||uj7|o] ^ yfl<7]7}? 

®50tifl ©looafl ®500tifl 

@1000*11 ©5000^11 


15 

■t® y=2 1 ~*(-l<x<2)2) 

Mel®®®®®®? 

®y, \ © 2 , j © 2 , 0 

®4, \ ©4,0 


78 I. *14=21 SZL 






16 

X 2 -(2 + log 10 pq)x+ log 10 p 2 q 3 =0 

5<&n, J-«£? 

®10 ©100 @1000 

@10000 ©100000 


17 © 


UP!! 


0°1 °}\i ^rra, b, 

—+4-=—, 16 fl =27 6 =@ 
a b c' 

°1 xQ 

®6 ©12 ©24 

©36 ©64 


1 8 © UP!! 

44 Ej^j-cK 


AB = 2M, 


® 6 

©logs 2 



© log 2 3 


•r°11 tUfl o^l-yj-^Ai 2 x 2 — 2 x+a=^s] ©5- 
^ tM log2^ *1 logyS] ©5© ®®t-4 


20 

0<a< 1*W ^y=cr* +2x+2 s] S|£&ol 


tHEtSl7l^l|(E) 79 










^ -7 





► 1. X\^2\ Sa / P_59 


01 [iflft = 2 /4X8 4 = /272 2 X24 


3/11 / 11 / 23 

= / 2 / 2 4 = / 2 X 2 33 = / 212 


= 2 24 


m© 


02 U 2 =lJa ‘-fr 


J. A 

<23 = £8 


1 = 1 °^ *=+ 


m© 


03 at 32S] ^1^°!+', 27S] 

»]E£ 

a=f32=f¥, b= 5 J 27=^3" 


.'. f^+f¥=(WW+fWy=f^+f^ 

=2+3=5 

HI© 

04 (yi+^3) (yie-v^+v^) 

= (v r 4) 3 + (^3) 3 
=4+3=7 

[U 7 


os /2+73=^±p=^-=J^ 

,T7T- - ^~ 1 - 

V V /2 /2 2 

.'. (J2 + /3-J2-/3 )1 

/6 + /2 J ~6 — J ~2 M 

2 2 

= (J2)i= (2^)i=2^=2 x 

1 


. • x=- 


©© 


06 


07 


08 


09 


a*=x, <M=yig.^F++| 

i 2 ,1 2 

a 2 =x , 62 =/ 

/ i_ ,i_> / i- ,i_, , i_ ,J-N 
.'. («4— 04)(a4+04)(«2+^2) 

= (•£—?/) (x+ 2 /) (x 2 + 2 / 2 ) 

= (x 2 -</ 2 )(.r+</ 2 ) 

=x i -y i 

=(aTy-(bTy 

=a—b 

m® 


11 2 _ 2 
3 3 —3 3 z 3 3 —2+3 3 

•£ =-o-, X =-Tf- 


X-+1 = 


3^+2+3~T 


3 3 +3 3 + 


3 3 +3^>0°l 


J¥+i= 


1 1 
3^+3“ s' 


.'. (x—jx 2 +iy= 


1 1 

3T- 3~3 


3 3 +3 3 V 


= (—3 t ) 3 =-3 3 =- 1 


3 

HI© 


67 X =9°1H 

67= (3 )*"=3^" 
603 s =81°lH 

603=(3 4 )i=3y 


©© 


(1) log, 3+log 2 6-4 log 2 (6 
= log, 3+log 2 6—log 2 (/6) 4 


=log 2 


3X6 

36 


= lo g 2 y 

=log 2 2~ 1 =-l 
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11 


(2) log 3 /l6-y log 3 -|—-|-log 3 3 /80 
=log 3 4 - log 3 Jjr- log 3 (80T) 1 

= log 3 ( 4 -^-/8(j) 

= 1 °g 3 ( 4x /5 x -4^ F ) 


=log 3 l 

=0 


mm-i ( 2)0 


12 



tanfltan(f- -d)=tan0^g=l 

log 2 (tan 1° x tan2° x x tan89°) 
= log 2 {(tanr xtan89°) x (tan2° xtan88°) 
x ••• x (tan44° x tan46°) xtan45°} 

=log 2 1 
=0 


/10/16 = 10* /5/5 =5*°l:Et3. 
logs/10/10+iog 10 / 5/5 

3 3 

=log 5 107+log 10 57 

=^-(log 5 10+log 10 5) 

= 3 / log 2 10 . logs 5 \ 

4 V log 2 5 + log 2 10 / 

3 f log 2 (2x5) log 2 5 1 

4 l log 2 5 log 2 (2 x 5) J 

= 3 / l+log 2 5 log 2 5 \ 

4 V log 2 5 l+log 2 5/ 

__3_ / a+1 , a \ 

4 V a ' a+1/ 

_ 3 f (a + l)~+a~ 1 
4 I a(a + l) 1 

= 3(2a 2 +2a+l) 

4a(a+l) 

(U® 


logiV^ 

= logjv 2 + logjv 4 + logjv 6 + logjv 8 + logjv 10 
=logAr 2 • 4 • 6 • 8 • 10=logiv 3840 
A=3840 

B=(2\og a b) • (2log b c) ■ (2log c a) 

=2 3 ■ log„ b ■ logj c ■ log,: a 

=2 3 - log ^ . log6 ‘ . l°g a 

log a log b logc 
= 2 3 =8 

A = MiH =is „ 

H© 


(l^l 

log 6“=50 log 6 

= 50 log(2 X 3) 

= 50(log2+log3) 

= 50(0.3010 + 0.4771) 

= 38.905 

tr)+H logG 50 ^ *1371- 38°|2-3. 6 50 -& 39 
^e]°l ^°14. 

log (Jr J =-60 log 2 

= -60X0.3010 
= -18.06 
= -18-0.06 
= — 18 — 1+ (1 — 0.06) 

= -19 + 0.94=19.94 

nW+l log(Jr) °1 *1^> -I 90 ISS. 

(|)V 19«H x>e|ollxl +|-g-°_5. o°l 

°Fd i4^- 1 d:4. 

(U (1) 39 x lB.| (2) ++ 19«H Xf5| 


log20=log(2x 10)=log2+logl0 
= l+log2 
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0< log 2< 1 °1 ES. log 20S 7H=felog2°ltK 
a— log2 

10"=10 log2 =2, lO^-^rL-^olPLS. 

J.U ^ 

10 = 10 = 10 = 

10"+10“" 9 ,i_ _5_ 4 

2 2 

@4 

15 1999’d-5-§--T+| I'd 7>^-g: 

1000 x 0.8 (S€) 

2+1 +S 7>S-cr 
1000 X0.8 2 (SS) 

.3+1 7>S-cr 

1000 x0.8 3 (SS) 

S-sH wS -+S 7}S-cr 
1000 X 0.8”(S S) 

wS +°1] 10031S SSr-2-3- i%7\Qc\5L s>S 
1000 x 0.8“< 100 

S^l 'S'-g-SH# ##S 

wlog0.8< —1 

^ -1 1 1 

fj > - — - — - 

log 0.8 1 — 3log 2 1-0.9030 

= 10.31 

4&H liS ^S 2010 S ^°ll iooS 

S SS+-3. 3§7M#-. 

(D© 


02 (l)y=3 x+2 —1°1M y+ 1=3 X+2 

y= 3 ^ aaflHl- x^S #S°- 3 . 

-2S# y#S SS=°-S. -IS# S*3°l 

( 2 )y= (i)+ 2oW y~ 2=2r1 

y= 3 x 0 ^ ^ 21 ^] cfl 

SSf-S ^ 47-1 y#S SS=°-3. 2S# S 

® fio| *)2 


03 ®y=(-2)-2 x =-2^ 

y=2 x S nsflsi- x^°il 

# x^s] SS=°-5. -is# 5fsS°l#S 

3HS. 

©</=(-l)-2 x =-2 x 

y=2"S x^r°H 

S #°1S. 

®y=4-2 c =2 x+2 

y=2 x S 3.5flS#x^S SS=°-3. -2S# 

@y=2 Zr =4 x -gr y=2 x S- S°1 c}SES y=2" 

S\ nefls.* IE# W°l|-sWS. 

y=2 2x S aHflS7} S ^ as. 

©y= 8-2 x =2 x+3 

y=2"S Heflilrx^S SS=°-5. -3S# 

HI© 


► 2. / P_74 


01 


/(x+1) —2/(x) 
_2^{x+i)+\ _ 2 * 2 2; 


= 2 ' 


2+(2a:+l) 


— 2 * 2 ' 


= 2-2 — 2*2 


= (4-2)2 2x+1 
= 2-2 2x+1 = 2 /(x) 


04 


HI© 


y =3 2x+1 _ 3=3^" 1 7 ) _ 3 _ 9 xt i _ 3 

S#y=3 2x+1 -3S nsflattHr 

y-9 x s] asflil- x#S S-S=°-S. ~yS#\ 

y^S SS=°-3- -3S# S*3°l-#& 3HS. 

. _ 1 
■ ■ a 2 

ID® 
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-erl-4^ 


/w=(|) 


1 \x 2 —2x+a 
- 1 - l < 


xS\ 3H 


yP) S-Sr ^«1-£LS. x 2 -2x+a7\ 
nfl, f{x)7\ 2^3M: 
x 2 —2x+a—(x—l) 2 +a—l°]l 
x=l°W f(x)7} ?fe4. 

•■•/(!)=( 


I - a 3 


= 27 


a=— 2 


m® 


08 


09 


06 y=log 2 xS] aeflS* ) ^SLS. 2^f- 
3§®J1 0 1-^?!: 3!fl5S] ^-£r y=log 2 x°ll y tfl-il 
y- 2 *- 3 H 2 .S 
y- 2=log 2 x 
y= log 2 x+2 
y =log 2 x +log 2 2 2 

.'. y=log 2 4x .@ 

0s] HEflst-y^N tfl«H nUAjo]^ asfl 

^l-gr0°fl x 
y= log 2 4(™x) 

• '. y=log 2 (-4x) .© 

7- l2 f y=\og 7 ax% hIjuI^H 4 v 0«°1 HMtt 1 - 
a =—4 

ID© 


log 2 x=ts)-JL sM 

log 2 x 2 =2 log 2 x=2t 

.■.y=f-2t-l=(t-l) 2 -2 

thrfe t= 1, ^ x=2°W 2 | 

£&- 2 «- 7MES 
a=2, b=—2 
a®b —0 

D (D 


log 3 y=l-log 3 x 

=log 3 3 - log 3 x=log 3 J- 



•'• xy=3 

x>0, y> 0, xy=3°l T 7-?- 
x+ 2y > 2/x-2 y= 2/6 

nH=H x+2ySl s|*^2/6°14. 


07 

/(3)=log„3 = <? 

/(6) =log„6=/> 

°H, log„6=log„(2 X 3) 

= log a 2+log a 3 
=log a 2 +< 7 =/) 
°lSS- log a 2 =p~q 
•’•/(18)=log„18 

= log„(3 2 x2) 

= 2 log a 3+log a 2 
—2 q+p-q 
=p+q 


971 £x|| 


p.76-79 


01 


ID© 


-i. ^^250/25°|£-3./25 = 5 o M. 
a. //3= 2x /3=/3^ 1 /3 
c. (/5) 3, ' 2 ={(/5) 3 } /2 =(5/5) /2 

a. /2 = 27=2W=(2 6 )^=64W 
/3=3T=3W= (3 4 )^-=81^ 

fi/— 1 2 / 1 1 

ff=Te=7l2 = ( 7 2 )72 =4917 

/7</2</3 

-I, col4. 

ID © 
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03 


y=(y) r s] Zisfls.* X WAS 
y^ WAS. wW WW'ft 

Al O 

I i_. 

^ \x —m 


y n— 


' 1 \x—m 

■y = w +n 


H^cll 2/=(-|T^ 3-45S) WW*/=0°1 

A, ^^*d^ry=»'-l°lHS. 

y^s\ Was -l W3gs|°l-i-^ 3H4. 

.'. n= — 1 

sWW (o, 8)WlWs 

( 1 \0—m / 1 \—m 

1 ) - l 'Hv 

9—3 m .’. m =2 

W*! 4W AWW-& 

' ^ \x-2 


y— 


-l 


_g-(x~2)_^ 
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06 


07 


(i) ^ S4°M 

a> 0 , aSl 

(ii) S£°1H £E|^ x°fl cfl^M 

ax 2 -6ax+ 3>0°1 5]W 


a> 0, ~ =9a 2 —3a<0 

4 

.-. 0 <«<y 

(i), (ii)° 11 - A --| 0 <a<y 

®© 


/(a;)=(^) a: = 2 ' 2 lo lSS. 

(g°f)(x)= \og 2 2~ 2x 
= — 2 x 

••• 23) = (-2)x(-23)=46 

H3® 


log 100 a =log 10 .fl=ylog a 

ylog«=—0.1505°1H 

loga= —0.3010 

log 100 a=log 100 +log a 
=2+(-0.3010) 

= 1.6990 

log 100 aS] xlWl, 7)W 0.6990 °| 4. 

m © 


log^2=log ( ,16°ll A i 


1 _ 1 
log 2 fa logi 6 b 

2 _ 4 

log, a “ log 2 b 

log, 6 = 2 log 2 a 


•'• log a 4 a= 


10 g 2 « 

log, ab 


log 2 « 

log 2 a+log 2 & 


log2 a 

log z a+ 2 log,a 


log 2 « 

3 log 2 a 


© 

3 


©© 


04 log79Sf logz^l 7Yr7\ WAS xt 79fi)- 
HflW W. 

A logxs] 7 )S 7 > -2°lSS xt W 

WAS0°1 W W?} WW 

x=0.079 

©© 


08 (^)” = (r6) ”= 2 ^ 

2-fol --J°l ^ol o W W 

° 1 C H° 1 : ft 1 © 

-1, -2, -3, -6 
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09 


10 


11 


12 


m= 4, S= —12 
m+S= — 8 

O® 


a b =b a °\ H 

b_ 

a'“=b .Q 

IE6=9a°lH -^-=9°lS-S. Q>°11 
a 9 =9a 

Icfl a^0°lSS. 
a 8 =9 

a=9^=(3 2 )'s =37=^3 


13 


^2°11 AA a ZJ k 

a- ■ a , ‘ f a'( a " • a © 
a • a ' a'ia • a x ) 

_ a^+a 21 

a 21 +1 



2 + 1 2 


O® 


a=y 3-2/2=/2-l°lP^. 
log 2 (a 3 +l)-log 2 (a 2 -a + l) 


=log 2 


a 3 +l 
a“—a +1 


. (a+ 1 ) (a"—a+l) 

=log2 -^+1- 

=log 2 (a+l) 

=log ,/2 

2 


(U© 
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, , 2 2 x 3 3 

log 1.08=log-j^- 

=log(2 2 x 3 3 ) — log 100 
=2 log 2+3 log 3—2 
= 0.6020 + 1.4313-2 
= 0.0333 


logl.08"£] xiat 2 °lS^. 

2<wlogl.08<3 

2 3 

0.0333 “ 0.0333 

60. xx <w<90. xx 
w^r^^°lSLS. 

61<w<90 

(U© 

log x^\ Xia7>3°l£^- 

3<logx<4 .Q 

°H, logxS] 7^1og^ 7^1 ^°1 l 

°1+15. 

log X + log fx = log X +Y log X 

=ylog.T=(^©) .© 

©°1] 

y<ylogZ <6 

°l-2- ©°ll |-log;t+r^=r°l2L3. 

3 , r 1 10 

yl 0 gX = 5, l 0 gX=-g- 

10 

Z=10 3 

HJ © 

log E= 11 . 8 +1.5M°W ©2-71- 6 °] xl^l°l 
fl-s/i- 4°] °im*i 

-J- zj-zv E u EnA-2- ^ 1+1 
logS^n.s+i.sxe 
log © 2 = 11 . 8 + 1.5 x 4 
©^14:^2121 n«M 
log E\ log ©,=1.5x2 

log|©=3 

Z 7 

= 10 3 =1000 

E 2 

n)+H E^E-A ioooyfl°i©. 

(U© 
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16 


17 


■^y= 2 1 -= 2 - u - 1 ) =(i)" 1 olPL£ 
x$] &°1 ^7}^ y^\ & 8 r 

4eH thr^l 2^^ 

x= — 1 ^ nfl 


(i| 1 M) = (yj =4 
x= 2 ‘H 

( ^ ) = (1)H 


°l^m^o) ^ 7 ^ 0 ] °^H 

2 +log 10 /)? = 9, log 10 /)V =20 
•'• logic p+\og 10 q=7 
2 log 10 /) + 3 log 10 q=20 

Q)X3-©-ir«ra 

logio/>=l 

.-./)=10 

o l3Mr0°11 SI‘M'S 

login <7 = 6 
.-. 9 = 10 6 

-i /-\6 

■ '.-§-= =100000 
p 10 


16W01M 2 te =x c 


H3© 


• '• 2 = X->« 

27 b =x c °\}7] 3 3b =x c 

.'. 3=x^> 

Qx ©* 

2X3 = Xla XX3S 

6=x 4a + 3J , 6=x 12 © + © 

2L 

6 = X12 c 

x" 2 =6 
.-. x=6 z =36 


•0 

•© 




•0 

•© 


HI© 


18 


19 


20 


^°i*l ni?HW AB=OB—OA°l 
OB=log 3 b, OA=log 3 a°lJ 
log 3 6 -log 3 «=2 


lo &T =2 


=3=9 


®< 


eai *1^21 son* oisaa. 

if 5-s] tM log 2 °1 US. Tll^rS] ?bH 

S]^H 

log 2 =y=l+y 

W&LM lo g i2|x|=2pK=*?SK;k 


■'• I 0 gy=-l 0 g 2 =-(l+^ 


1 


= — 2+- 1 


1 -- 


t45fA] x]j 


2 

- 2 , 7h 


r°14. 


- 2 , ? 1 A: 


. l 


■lag Hi si^SSSffesasoiSHStq. 

0 < a < 1 1 °1 ns. fbr y=ar^ +2x+3 £- t] ^ 

—x z +2x+3°l 7}4 «fl, 2|*&-§r 

W&LM osias^ftck 

—x z +2x + 3= ~ (x~l) z + 4°lnS. 

• 4 = 16 /2V 

' 81 \3/ 


(Df 
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1. =r3£| 

2. gxfsl £&* 7-m 

4 SM 

3. §*f#tfs| ££# s&, o» 

S2| ?js|°| ip fh-g U ccH eg *B B# =r 
5Tk 

4. §*I43oM 5!«HSBEi *H«14M£] if* 


'M 


opw HH¥^goi a! 7|£ 


4 a, s. w& 4 B. 4 th 4 a, «„, {«„), 

b&m, e*i4a, s*k n*nis 
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xHrfe -a* ‘ X ’ s.°£ SiS. 3MM7I1 %“1-7M +* S-^sfe -8-H 
tl 3-OThMIS, °i7loiWfl-a{^4-5o}*^gq-. 




°i* *s nss s<>i -a 

xHr£ 3 -S/M- S» A, 71S-011 

at 'x’a 7i+* Sa 0 ) aa a 

3lEa l S- I r as-. 

ai a«i *o»t 57iia ‘x'7> a 

- 1 ’-, \ S*! fr^lr 3! Z r£J -l yl+ 


0)17-1 271-i!) *aS£S- SS 771 

97i, ii7i, i37ia ‘x'7>at^-atas. 
s=m sm at 'x's *7i¥t 

5 + 7+9+11 + 13=45(71) 


CPW7I / §H^ 

4 °<M^! 7^44 ^ 4 . ^ ^ si 

4. a <3# tBSI- W, 

A -^H 7^4 «!■£■.£. fl-aj 

Af-W WW $1$ WAS. 
*l*8*fe W £*£ lO^IM- 5WHHS 7^W 


f7^w WW $4- A SH. i* # 
*1 4-sfl 12-fl l^Bj -si g: 47 } o] 7i|s.i- Wt 
ttfl, «ii7} ‘5671 1234’ WMWAWSArW 

(i) iowi°J W 

iowm io«H w, ^ w w 

WN ^-A>5l7} WW W W ^154- H 

A 7]l£oiq._ aels^^f^ojHa^ 

4H, 14^, 24^*14. 

(ii) 5Wl°JW 

5W1^5*H W, ^W W44 
* 5S W 4W14 444^ W ^ ^-5§4- 
4 A §fe 7llHo]cf. ne-jns £*9«h 4 §fe 4 
A4°,1, 94, 144, 1971, 2471, 294°14. 


84 I. Aa 


























71 


oi 

i 4 si n / m #7i 


**48-x®4S8-fl*H ®»H 1®, 2®, 3®, ••■.St3'#-8 
»IlH 148: °f* 4'#°] 34. 


• A 


T^S- 

1&¥ C PI 1 2Et^D)7| | 

3Et¥^7| | 4&J?e|7| | 5EtWI 

#2|7H^ 

1 1 4 

10 


°j oh a y\ / 


4=3 °ll cMo] goj-MTh 


- 2 -W go] #4 gg£ «)]<§«!• al Bfl 

m °a^ 343 4 ^i ^ m m- 

1- X>BflS Hfl < SS}'3 Cf-g-4 £4. 

1, 3, 5, 7, 9, 11 .0 

^ lJi4 €■ 33] wfl^r-1- ^ ^«-E] x)-B)]5- 



^a(»5U)S 9CHS 
sequence, SC®)# term 
0|£kZ. stcf. 

#eK*S°M S2| 7H^g 
St, °WS S# “So| 

a[jl ®cf. 


41*}® 

3, 6, 9, 12, 15, 18,.© 

44 44 4® 4*! 41 44 4313- 41® 44 1-fr 4S44 s}2, 
41® A 4* *i 414 »°143 44. °M, 4104 14 -3-4/11 
4 443 4444 41* WB4S44 43, ©4 44 44 /1I44 
44*1 S8r4!-fr4a4S443 44. 


14443 414- 441 41*114 A 44 4i* *4 


0\, CLi, d$, "*, o, t , 

4444444. 441, flj-8-4414St4114, a,**4434312 
4, -, a,,* w41434 /]]m4°I4344. 3441* 4®*1 
1“.,} 

414 4414. 

4*31® 410414 a,= l, «,=3451 o,=ll44. 


°W ^ fl 1, 2, •■■’ 

1, 2, 3, 4, ••■, n, ••■ 

1 , 2 , 2 2 , 2 3 , ••■, 2 n 1 , ••■ 

^4 go] 4°o^W] #*]€ *r SH. 


T^'f?J-T 

4 *H)s. <g=s] ^ 2 , 4, 6, 

8, ••■*§-^^i?M 



4^:1 2 3 4 ••• n ••• 

1 l l i I 

^ ^:2 4 6 8 ••• 2 n ••• 


1FFSPI / So | 



1S^7| 

2^°0|7| 

3Et^l 

4S-W7I 

5S^P[ 

#s| 

1 

4 

10 

20 

35 
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^-S] 7fl^i- ol-g^M ^r<i 
• 41M- ^-ir SMg ^ °1fe 14 ^ ^s. 

JfE] ffzj-i- g%- ^ 7flx^] 

^rl- *1-4. -3.^1 ^r'M'i- 


^HS.^2, 4, 6, 8, 

^ AM-^ ^ Mg-4 g& ^Hr /^It 

SM. 

f(n) =a„=2n 

o]s]- ^Jo] x}<g^ x]x)l£] TVoflA-j ^ x]x|l°] $ 
^RSS]^r 

f'N —► R, f(n)=a„ 

$H x]-^ x}x|j °] x^°J ig-^ zj. n 

°11 ^IHcSt f{n)% x)l M *j-6^. [aj 

A^zvsv + 4lc|-_ n^l-A-j ^ oj o=]ol 

^}°) ^ 3 ^ 1 - 0 ] -g-o-j a) g ^ 

tFS TT?H^i a u a 2 , •••, 2 , •••, n) 

4H #r ^ RS.^ frS. A S4t v 4 " S14. 
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skum?! 71 77 

■-§44=4 444-4 ^>7> 0*1 ON 4 
44 «4 44 444, 447} 04 4M1 
444^444444. 

•^1t«, b, c7\ 44 41, b7\a$rcS\*8- 

4444 s)7i 44 

2i=fl+c<g-i-n^i7K 

(i) 7>7}«4c4 b , c4 

4M15. 44H4. 441- d 

42-44 

b=a+d, c—a+2d 
•'• 2&=a+(fl+2fi0=a+c 

(ii) 26 = «4c42I 6-a = rfef3. 44 
7>=a4a?4-H^- 
2b=2{a+d) =a+ (a+2d) 

•'■ <z+c=«+(a+2(i) 

•'• c=a+2d 

4, a—a, b=a+d, c=a+2d°]t\. 

444«, b, £44 444^444 

s-s 6 ]tHS 64 a$\ cd\ 4444 

°w. 

=Ltf M aS\ C S\ 44444 s]7l 44 444 

424426 = «4c44. 


03 44444 444 

a «ISJ|/ | B*K=S2| SMtW«*»lMI gm ejoliwf. 

fl 6 l31, W ^O] -^44*1 4 *J-g- 4-5-4 £4 4 

Bfl |s®^S0W. 

(2 1 = fl = (2+ 0 G? 

<z 2 =(2i+<f=^:+ 1 

a 3 =a 2 +^ = (d : +^)+<^ = tf+ 2 
a H =a„-i+d={a+ (n—2)d\+-d=a+ (n—l)d 

444 ^44^ 4s-4 44. 

S4432I 8IB% 

444°) a°l3i, 4471- c?4 [a„}3] 'U«HJ-a„4 

a„=a+(n— l)d 

I S7| I (1) 4^4°) 2431, 447f 34 47)4^4 444 a ,,4 
a„=2+(w—l) x 3=3w—1 

(2) 4 It 100, 96, 92, 88, —-& 4^144 100431, 447> 
-44 ^K^l-H-S- 444 a„4 

fl„=100+(»—1) X (—4) = —4w + 104 

44 Ml a, b, c7\ 4 Ir^MlS. 4^144-& °1-S- 4|, b%: «4 c4 
“■ *■ al s*** I «-. »M, 67} am cm B-^WI 3® €A#£2: 

<=> b—a=c—b 

<=> 2 b=a+c | 44- 2A=fl+c44. 


± ± g. 4 ~i r 


^oiUS!j 65^ I einai 66^ | vf 4H*!| 67^ 


1 4-§- 4xH-4 [a n )s] 4444- ^444. (4, dt: ^444.) 

(l)a,=3, d=5 (2) a,=2, ^=-3 

(3) — 1, -3, -5, -7, — (4)1, 7, 13, 19,— 


Spi 71 SO | 

1 (1)« k =3+(m- 1) X5=5n-2 

(2) a B =2+(«-l) x (-3) = -3n+5 

(3) 4M|4 0 1 -1, 447} -3- (-1) = -2 

a B =-l+(w-l) x (-2) = -2n+l 

(4) 44441, ?xl-7>7-l = 64HS. 
a„=l + (n— 1) x 6=6n—5 


fil^H 

Ml 47 } 444 ^ 11 -° 11 - 4 , M 141 - 
a, a+d, a+2d 

Ml 44 4 x 1^44 41 - 4 , Ml 48 - 

a, a+d, a+2d, a+3d 

4- 4°1 ¥4-£ 444 44 44M14 444 s44 
MH a, ^4 4:4 44 4 444 4 4 44. 

4x^44 4 4 "r, Ml 4, 44 444S4 
4 44- 4M14 444 44 414-4s 444 4£ 
4 ¥^.4 444 44444 

Ml 4 "* a—d, a, a+d 

Ml 4 ^ a—3d, a—d, a+d, a+3d 

444 ^ a—2d, a—d, a, a+d, a+2d 


88 I. +H 
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T 


^ojUS!)65^ | 


| vf ^11*1 67^ 


1 *1131M -8*1 JL, 41 10#<>1 13°J ^Hr'gs] a„% ^4-44. 

1 I SOI 


-9 



«., a*. a„ -0| #*Mr9 
3 o|^S a„ a 3 , eh, - 
^ a„ a 6 , -E S*f 

o|*cf. 


a 3 =a+2<f=—8 
a w =a+9d=l‘S 

0, a—— 14, «f=3 

■■■ a„= —14+(«—l)x3=3/i—17 

2^ *@1-0114 *11 lW &&& 

e] 4-& 40 cm, *115^2] 44421 #-g- 60 cm 4 

4. 4 &A W 4 3. °lt 

, *112, 3, 4^2} -=4- 


A ^2] mAA w ^-*K^-§- oi-f-ss dAz-A# 

40, 40+rf, 40+2of, 40+3d, 40+4d 
40 + 4rf=60ol£LS d =5 

444 42, 3, 444 #^2) ^+r44 45 cm, 50 cm, 55 cmo]4. 

I cm CO| | 

A 44 4442| 44.4 0) a 2t a 3 , a t , 60S5. *?o_4 



444 *112, 3, 4^2] ^-cfig2] ^g- zj-z]- 45 C m, 50 cm, 55 cm°|cf. 


i ?\ / I 


^e|?|a|65^ T 66^ r.l’A 

( 2 ) 

(1) 3Wt°l 2013., *1161!-°] 22 (2) 43<5M 11013, *H7H-°1 35 

3 ) n 4 =fS<>l^Vfl*°»E 43 ;, y, 2®1 a* 

(1) 3, x, 15, y (2) -3, x, y, 2, 33 


;S 8p| / 


|o| 


a — 2, a 6 =<2 + 5d = 22 

+-4§-<mi44#4 

a=2, d —4 

• '■ a„ = 2+ (« —1) x 4 = 4n —2 
zz 3 =zzH-2z/ = 11, a 7 =a+6d—35 

+ 41-<^44 #4 

a— — 1, d =6 

•'■ a n = — \ + {n — 1) x6=6«—7 
3 (1) a, d el-41 44 

a= 3, « 3 =«+2d=15 


a= 3, d=6 

• '• x=3+6=9, y= 15+6=21 

I c|# «o| | 

3, x, 157>o)^cfl S ^l^ 
4# opf-SS xfe 34 1521 4 

4f1M4. 

3+15 „ 

..x=^^=9 

x, 15, y, 49, 15, 2/£*14 
44s 4*14^4- *1+£S 15 
4921-Z/4 47f44- 0 14-. 

,.15=l±t .-.» = 21 

(83MW«, -f4»tfel3Bl-<S 
a= — 3, « 5 =a+4d=33 

= 41-4444 «4 

a= — 3, d= 9 
•'• x= —3 + 9=6 
y= 6 + 9 = 15 
z = 15 + 9 = 24 

I 4# «0| | 

-3, y, 334 4 444s 4*14^4- °1 
4SS?/4 -34-3321 ^4+444. 

-3 + 33 


• • y- 


; 15 


-3, x, y, +-3, x, 15S4lr44 
S ^44^4- ^14-HS xfe -34 1521 

4*1^4 0 14. 

-3 + 15 


■'• x- 


= 6 


444*ls y, z, 33, 415, Z, 33S4 
444s ^*1444 °14+s z4154 33 

21 

15 + 33 


• • z- 


= 24 


i.§*(+S4§td|+ , a 89 
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D+44 / 


|o| 


44 4+ 44444 


4441 + 2 + 3 + 4 + 5*13., 

44 4+ 444D4 


I 


711445 + 4 + 3 + 2 + 1*14. 

*14444 


u 

_J 


z\ 

IS 





Km 

















44 


44 4441M 67H4, 4£#4 
44 4444*1 57)14 44 444^4 
*144. 

3el_EL344*l 4+44. 

(l + 2 + 3 + 4+5) + (5 + 4+3 + 2+l) 
= 5X6 

l + 2 + 3 + 4 + 5=^4 6 _ =15 

*14444444*1444 + 44. 

l+2+3+4+5=S 
+ )5 + 4 + 3 + 2+l=S 
6+6+6+6+6=2S 

5X6 = 2S*133 

S = ^ = 15 

4+4+331+2+3+••■+204 4+ 

1+ 2+ 3H-b20 = S 

+ )20+19+ 18H-hi =S 

21 + 21 + 21H-H21 = 2S 

20X21 = 2S*1_E3 

„ 20X21 

5 = „ =210 


04 +4+914 


sy 


\ ? 7\ / 


I #4+34 +4# Sg 

4## 1+2+3+4+54 


c 




2(l + 2+3+4+5)=5X6 .'. l+2+3+4 + 5=- 

°14 4# ££ 1+2+3+• • • + 204 3M- +SM 


#*Ff=34 4# +4# = 4 # Do)M+. 

4-4 +4+^ +4-§- +-£44 £4. 

44)44 fl4£, ^4-7} #4+14 4lw4g- M4-£ 41 ^4) 

4-¥-4 7)1^444*) 

<z+(fl+^) + (#+2^/) + ••• + (/—2<f) + (/— d)-\-l 0 

©*1)7-| 4 42) 7)+3. 44 ^ 

l + (/— d) + (/—2c?) + ••• + (a-\-2d) + (a-\-d) -\-a © 

©, ©-§- 44 4 441 

(fl+?) + (fl+?)H-!-(«+/) + («+/) .© 

W7H 

=w(a+/) 

44, ©+ 44)4^4 7))w4444 44 2444. 

444 44)4^4 71)^4444 4# 

w(a+/) .^ 

2 

44. 44 ?=fl+(w-l)rf4££ 44+- ©4 4)444 4444 4 
4)444 7)1^444*14^ 

«(2fi+(rc—l)c?) 

2 

44. 


I -2d a+2d 


JEI _ l«+d 


+44 


S3 | 7(++°| SS 

4+4 +47> 7 l+ 3 (Gauss, K. F. ; 1777- 
1855)4 4+44 144 100444 £+ 71-4+4 

4 + 4+4 4*1 +#+3 44 . 

1 + 2H-H100 

= (1 + 100) +(2 + 99) +••■ + (50 + 51) 

= 101X50 = 5050 

43 +# 4+34 ^#+ 4++4 n(a 2 +/) 4 

-+£.§ 1 + 44444 . 


90 1 . +ii 
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°]4 v -fr aiaa-a a#4 aa. 

s 

aM*J4iz, ^} 7 } d , KIIbIM (?!-S*>t'8^ 4 m*,) 

4-aa a-fr 

n(a+l) n[2a+(n—\)d] 

2 ~ 2 

I S7l I (1) aM*J-4 243, 426SJ-0) 77a aM*J-¥-4 4 

26<84-4s) tf-fr 

M2±ZZ1 = i 027 

(2) -3, =g-x} 7 } 443 *J -4 71^7) 304 a 

a^-fr 

30{2X(-3)+29X4} _ 165Q 


*: M. S) 7~ f 


^=ra*i6 


=ra«i 6 


4[4-fr^xHras) m T-sm. 

^ (i) aw*j-4 5, e*j-°i 35, *j-a 7 ^ 7 } 10071a -s*Hra 
(2) aws -4 4, ^4-7]--3, *j-a 71 t 7> 207ia-g-*Hra 

2 a-fr-s-xHraa ajara-T-a 4 k»t|si ^-4--fa-aa-. 

^ ( 1 ) 2 , 4 , 6, 8, 10 , — 

(2) -2,1,4,7,10, — 


3 a— ^aaa aa* a! a«i *4 244 43, 

3 a+ s-T-a 34 a *aa isaal #44 
»iaaa aa. 44, 44 aaa +*.74-44. 



2khs?i71 m 

#sH44 ^44- 4 44 44- 444 4 

-§-44. 

n(a+l) 

2 

■44444 4444 441- 4 “114 44 444 4 
-§-44. 

n{2a+ ( n — l)d} 

2 


5p|71 «0| 

1 (14 = 5, / =35, n = 100 °}E-£. 4444 

4 41004444 44 


200(5 + 35) =2000 
(2)a = 4, d=- 3, n=20°]SS. 

441444 41204444 44 

20{2x4+ (20 —l) X (-3)} 

2 

= -490 

2 ( i ) 4444 2 , 444 2 * 1hs . 4 

4444 41^4444 44 

n{2 x 2 + {n— 1) x 2) 

2 

=«(«+1) 

(2)444°! - 2 , 444 3°1hs. 

4444^! 4k4444 44 

m{2x(-2) + (?i-1)x3} 

2 

n(3n—7) 

2 

3 4444 24, 444 344444 
4 4444b! 4154444 44 

15{2 x 24+ (15 — l) x 3} 

2 

= 675 

444 44 444 6754 °14. 


"o' Pius sn\ 

444°! 26, 444 -44 44444)4 4444 
b) 4 ^ 4444 4°1447} 447}? 

SOI I 

a= 26, rf=-40|H^ 5J«Ht» l 'T lE -l 4I«1P|-X|°| S-s 
n{2X26+(n-l)x(-4)) = _ 2w(>| _ 14) 

= —2(» —7) 2 +98 

444 w=7iJ an, ^ 7i|7lPM£| sj- 0 | s-\cp[ E|cf. 


1.-&44SI4§td|4'iI 91 

































1. §4434 gtd|o| £| 0 ^° zp. W 

4 814. 

2. §H|§S4[ £| 0|t olg^oi §b|^ 

34 °J°|°| ft ShS H cm 4ft SC# ft# 4 
814. 

a §443ow 3»ra44 mm 

43 4 814. 
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2 




iOj 


4h4E 

• o|flH*fcn, i|tf8* 4= 314. 

• S« 14**1 W^tt^jUPh 



OPW HHgfe §01 S! 7|S 

§443, m, luns 


0|0f7| i 


# a #4 AH34 ftb|4H 


<3M 4ft 4^ “M °1 U 
44 ^Bia 3144. 

4s- 44 °1 444 ^^Wl 44 4444 4^4 

4444 4| Afl gjol 044 - A^p} Afl^^g- ^ 

4 & v 44. 

ft44 45 4 444 a 7>4 si* 44 24*1 *9= 

“t44, 444 2^44. 544 444 444 
TliSr 4 44 44 444 44 Ut* 4 5°11 tfl-sT: 
ft44-ft A fl44^54 W. 5^4 A fl 44^ 
44 4 44441444. 4R1 44444, atf 
444 iflt, = 

44 W.’ 

44°1 44 0 l7l* 444- 44<mi 7l4°l 4i£4 4 
44 olc.>7ll- 45144ft 0>£0] 444 ^ 
4=m. 



^s) 4^1 ^*14] >^A)i (Thomas Robert Malthus 1 1766~ 
O 1834)fej.s) *W •?K l -S"°M c|^4*o| WSJ4. 

' U J* “r^-S- -a#g^^s. •f^SH'S 

?l#fc 7]###isj -°£ #7^." 

a]lg Al^oflA-) A]]71| °1##7> JO) Ijo]^ A]ig£ ^O] 014 - B>3. Aj 
*>7}. 

IMiS) #-#;-31 7|o']-\0 si- A||il|(2r,v l )7 AvMI ## “H 1 # 

1, 2, 4, 8, 16, — 

2| Ajigg 

1, 2, 3, 4, 5, — 

S)B]te-f'7}®lg-. 

°W7|| sna 200Vi 4M “l## ##3] H]-|-g 256 : 9, 300VJ a°fe 
4096 : 13°l S#. 

3 . <>i-frfe q# a°w a- -? $h. 


7114 

0 

1 1 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

474(^1 @) 

1 

2 | 2 2 

2 s 

2 4 

2 s 1 2 6 

2 7 

2 s 

2 s 

2“ 

2 U 

2 iz 

Ajgf 

1 

2 | 3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


■a7e-"°i *)■& maa* «Mt 011*01 a a =gai-»i aa 

qa^H# nai 31 #°] 4j-t»i asaq. 

°ra-a-q#q «7>, a?q #7>3i m*v ^*21 7 h°i ^am# *t 

W# ®7] 1)#°]#. 


‘°i^<he 144^. #asw-a^£°Nji^i- 

^ ^^-4L? ZL #ol6> $s_ 6\ v \%; % ^7l.’ 

6 <M 4 4 l'?t-i- v +?41 

^eW- «1 ^ 4 . 

Tiqicl) < 9=B]r4 Afl ^§4 ^7l Al^sT- 7]'SV-Ef'tA}ol 6\] 
7}A] AflA>4- P^l7H Afl^ ^4. 

°1 Bfl-fTll € ‘-W-^l^r s’ 4 °l-g-sflAi 

^ # a 7H u N 42 ^ 7000 1 ?]: 1-S] # 0 ] #4| 

Sirq-ai 7V95H4 tt l A fl € a 14H D fl 

^ ttfl 7}t>W7} Ziefe 

7 . 1 ^ 28 ^ 014 . 

7L 4ft. 4^0)1711 Afl^ol 7}44 474ft l-OlM- 
444 7144 7}4 444 5-4 SiU 4 

4°14. 


92 1.43 
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01 44449 4 


4 ^ 41^4 10^-44- 3- AA 241S. 44. tfg- # 

-IHl 44-4 S4-. 

1. 41$ I7fl7j- £<g-|- 444-4 60£ ^ 4fe ^ 7||2l 41SS £-<Ssfe*l “?■ 

444. 

2. *}- 7)1 si M]S7} £-444 44 -SIM# 7}^ afl-ffe- 41 24444 444 

JL nil, 3- -g-7121 44-§- 4 4Bfe 44# 


-/ V 


■Hl^aoll CUsW ° JO [ 5LXl . 


STIR'S (¥Jt«5iJ)0 9ol 
M geometric sequence^ 


SL gti|(;&j:fc)S common 
ratio ai sp, MS r£ LfEf 


Tg'?: S’d’S- 1W *Ms. 2* n Tfr S J-°1 5M-“W ^S»]i4. 

1, 2, 4, 8, 16, 

X2 X2 X2 X2 

■>14 fl-ol iM’S-r-E) *>Sls ® -r* ?«M , a-8»Mt t l-g- 
*u|4>ao]al-s}Jl, 

4sH J-°J -g-a|xrt [a,\s\ £5 %“]| iflSM 
a„+i=a^r (n~ 1, 2, 3, —) 

■a a-ai?} 


I S7| I (1)t=@ 1, 3, 9, 27, 

°W. 

(2) 

•S°M. 


1<8-°11, «-B]7> 3°J -S-B|^f 


B , 3 3 

6, 3, y, T , 


^^a *1 a~i r 


^ =ra«t 707 -*V 


i s-o-T , a o i-g-BiTS* o ]*" : i, □ -Mss-g 


(1)2, -6, □, □, 


(2)9, □, □, 4, ■ 


m=?w\ / 


| 0 | 


^0^7| / | sH-y 

•£444 444 A r(£4)* ^ 

4 4444S4 a n+1 =a n r7} 4444 

4444 . 444 O]^ p £ Aj-ojoj 

ti] 7 } 444-HS =r 4# A A 44. 

& n 

-£47} 1R] RgR- 4 44 St- 44. 
444 £4-71- 0 4 £4^44- 44. 


spl / | @o| 

© (Dyy = -34SS 
£4 “3 

444 444 244 44 s -34- 444 


104 44s 244 47R14 £444. 

1.104: 27H 
204: 2 2 =4(7fl) 

304: 2 3 =8(7fl) 

404: 2 4 =16(7fl) 

504: 2 5 =32(7fl) 

604: 2 6 =64(7fl) 

444 Alls I7p} 444 4444 604 £i£ 

647lj sj 4SS4444. 

2.10444 244 4 ss 2444104 44£ 44 
4 444444. 


4£44££44£S 
2, -6, 28], n~54~| , - 
(2) £4* r4s 44 444 444 
9, 9 r, 9 r 2 , 9r 3 , ••■ 

*14, 9r 3 =y4HS 



444444944 44 Sy #£44 

44444 44°lss 


234 4 501 


4 

3’ 


1.S*t43i4Su|4S 93 
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s*o \s5 17177 

0°1 °l-\i -*H cl, b, b7\a 

{i)b7\a$[c2\ a, b, cfe 

*i ^tns-^i^-i- °i ^ ?«! 

b—ar , c=ar 2 

•'• b 2 = ( ar) 2 —a 2 r 2 =a-ar 2 =ac 
(ii) tf=ac° M 

Jl = jl 

a~ b 
°lH£.a, b, 

tcfsH M a$\c<A ^«1 W°l7l ^ 


Sg 




°1W ^ T^lra 3 ! 
a, b, r, i^hg- rcfl 

D 



02 f-Hl^Sl 

OJ fi 7| / 

sui^si ae}»^§«is«oy mm msm. 


3 M 1 M a°l3, ?Bl7> r° 1 t b 1tS (a,) 2 ) 4 *S* 484 fl-o] 4 

stes^a^. 

ai=a=ar° 
a 2 —air—ar L 
a z =a 2 r= (ar)r=ar i 


a„=a„-ir— ( ar"~ l ) r = ar n ~ l 


444 -g-s]^rS^ °J4*J-*4fr4 ; S4. 

E H |^ S o| eju>g 

3M4°1 (Hji, j ? b |7}i-9!t b 1tSW 9 I SSHl 3,-8- 
a n =ar n ~ x 


1 S7| | (DaMIM 3013., J f-nl7H , a'g- B l“rS 9 l SSI'S a.4 
a,—3-4” -1 

(2)<rS5, -10, 20, -40, — -S- W&o] 5»l3, -f B l7>-2 
S -g-sl^fo] ns. Us}*J- an o. 

a„=5-(-2)" _1 

«, b, a\ 
b __ c 
^T=T 

<=> b*=ac 

TO 0 o] »M <11 =f a, b, c7\ °1 ^*|t||.S. t b 1t S-fr “1* A, 4* a 

4c 9 )»alSS‘>14344. “HI, b7\aQcb\ -g- B |-f-*J-ol7l 3448. 
-^■1 l-371v7 tf=ac a V7\. 

±. ± M. »t 7| / 

TP e|g«| 70^ | TP 71® I 71 74^ 


7 


4&¥i»H=«(aJiq SfiH'fiW. («, 

(1)fli—3, r—3 Ml, *4'T- -1'^ 


(i )r- 


a+b 


*1-E ^r^aQbS] 


(ii) x 2 =ab°]B^.x } E:a$\bZ\ 


iS *PI / | 


|o| 


(1) a n =3-3 n 1= 3 n 

(2) 3N1M 1*13., ^H]7} -^*1B3 


«* = !■ — 


M-ir 


PlusS*ll 

OS, rfe^Hjoicf.) 

(l)a 1 =2, r =2 


(7)1 11 1 1 

w ’ 2’ 4’ 8’ 16’ 


(3) W’ _1, ~ 2 ’ 

I #o| | 

(1) a„=2-2”~ 1 =2" 

(2) a=l, r=|o|H^ «„=!■(!)”"=(!)”" 

(3) «=H=, r=-/20|H^ 


94 i. 
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^pqj Sa)70 a | ^pqigja) 7i= |^p°iua|74= 

1 4 4121M -10, 41544 1250 91 ©alar's [a H }s\ <£ 

J #©-©4444. 


1 *o| | 

4*11©©-«, ©41r43i4© 

a 2 =ar=— 10 
<z 5 =ar 4 =1250 

0-5-Q*^ r 3 = —125 :.r=— 5 

r=-51-@°11 -5fl=-10 a=2 

a„=2-(—5)" _1 


■■9 


2 -2-W Hig4 Sol 7}S, Af£2) 2)2] 

' *1 
*m<84 iW 4-fr 4*W84 

ft B}2) Z]°]* x2fjl 
4 bs\ -g-Hl-f-sJ-oJ-g. a.1^4. 


liS 

ab=J°\H<L f=J- 

<444 fl, x, 6© °1 £4^3. ©al©#© x© aS\ b$\ ©«1© 
©■°14. 


1 A / I 


1 °;?.^ 702 i *1 


2 4 *J-°1 tI 13%°1 45, 2ll6*j-o| 1215°! -g-Ml^f 1 {ffl„)2} 2)® 


0|ag#2!3|A|2Hi#S^ 

S|Ap|ao|BfJl *tCf. 




7>s, 4SS| z!o]Sl u]7> x : 1«1 3|A>Zf^ 51$ 

2) 1 SfMI*l 1 , x, I+l»l 2 ) £a-M3. ( 

S* °]-S4. «M, »] +1 1, X, 1 + 12) -g-U) \ 

*+«m. 


0012-345-6789 


fflsp l / 1 sii-y 

441© 0 1 a, ©47} r°A 44© 

< 2 ,© a n —ar n ^°^- © ° 1©44 a 2 $\a^ka3\r 
4 44 4 ©S. 44© © 4H444© ©4. 


©4?©© ©4-3. Geometric Mean(7]4 

©1)443144. ^ 1© © 44 ©47} 

44 a, b9l 44444 4 °l7} 44 ©444 
4 444 ©44© ©44. ©44©4©4 
4-a4a, b$] ©4©©© /4>44. ^44 
444444 -fabS-a, be] ©4©©44. 


i£ 8PI / 


*o| 

47144 a, ©4«-r43i44 

a 3 =(2r 2 =45 .© 

a 6 =«4=1215 .© 

©-©4-44 

4=27 :.r =3 

r=34 @44444 

9fl = 45 -'.(2 = 5 

444 ©4© ©4©© 

a n =5*3" _1 

3 l, x, x+14 4 ©44^144 
4© 41H5. x© ©4444 14 
x+14 ©44444. 

x 2 =l • (x+l) 
x 2 — x— 1=0 
1 + /5 

. . X— - - — 

2 

441, x>04H3. 

1+/5 

444 441, x, x+i4©4© 

1+/5 , 

2 


-44. 


S3 I S4 4AR§ 

©711 441© 4© ©4441 7}© ©4 

4 44©©s. 443- 44 44444 © 44 44 
4 4* ©4 414 4 4© 4444 41-444 
43! 484 

44 444©© 4© 444©44 ©44©1 4 
4 43! 44 44444 4© 444© °1 4© 4© 
44©, 4© 4444© 444 


1.5*l©@nf54©S 95 
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ipopl / #°1 

T=l + 2 + 2 z +2 3 +2 4 + 2 5 4 refl 
2 T= 2 + 2 z + 2 3 +2 4 +2 5 +2 6 
- ) T = 1 + 2 + 2 z + 2 3 +2 4 + 2 5 
T = 2 6 —1 

T =63 


iKHiEPI 71 

•447}r^l4 A$\r=l°A 44 444 

44^4 4£ 4-4 4 
(1— r)S=a(l—r n ) 

44 r=l44 44-§- 1 -rS. ^ 

&4 4^-44. 

•r=Y\°A 4 

(i) r> 1444-^44- 44-44. 

a(r n — 1) 
r—1 

(ii) r< 144 44 444 4 -§-44. 

a(l —/') 

1— r 


03 


144 


S=l+3+3 z +3 3 + 3 4< a nfl, 4££S2] ## T**fe*9iH4. 


3 S= 3+3 2 +3 3 +3 4 +3 5 
- ) S=l+3+3 2 +3 3 +3 4 

25=3 5 —1 


S=~^=121 


44 ^ ig-ig^S. T=l+2 + 2 2 + 2 3 + 2 4 + 2 5< a nil, T$\ &§■ t**H 

J£*k 


14*814 t» Wr S4S- 4o}M*h 

fl°U, ^«l7>r?l ^-*14^4 *|]w*M*14 thS 

se^rn 

S= a+ar + ar 2 H-h ar"~ 2 + ar n ~ x .0 

0 s] 0 ^°fl r% W2 

rS=ar+ar l +ar i -\ -1- ar" -1 + at*' .© 

0414 ©-fr ^le] *11 £ 

(l—r)S=a(l—/‘) 


o_ a(l—r”) _ a(r”—1) 

^ i~ r r -i 


444 r=£l4*S 

r=l 6 ]^i 0°fl4 S=a+a+a-\ - Ya—na 


nA 


°1 A <M- 4 444 4~8-4 #4. 


s«i^fl2i 9-m a 


r<lo|S ' 

S o|#sfS SEISM. 


sm^goj § 

3W4 <z°l£, ^Ire 2 ] 4*114^4 ^lw^-444 ^ 

a(l—r”) _ air"— 1) 


(i)r*lH«i 


1—r 


r—1 


(ii)r=l < y 4, na 


^■44 -§-£4 ^-44 £4 444 44 444717} 
44444. 


1MISPI / §H-M 

1 + 2 + 2 2 +2 3 + • • • + 2 10 4 4-i- 444 2±4. 
44444144 i°U, 447124 4444 
4 441444 7ilii4444 4°1 hs. 

1 (2 11 — 1) 


2-1 


: 2 —1 = 2047 


^44 444- ^44 ££444 4-7-114 44- 
47 - 114^4444 &£4 ^ 44444 . 

2 &\VU 2 -b 2 =(a-b) (a+b)9 4444. 


i£ 471 / 


fo| 


1 (i)444 0 l3, 447} 2 C 


-§44=4 444- 


44 4^4444 4°1sj 
3(2”—1) 


2-1 


=3(2"—1) 


( 2 ) 44 ) 4 ° 1 !, 4^17} -34 ^« 14 < i 4 4 

414-4-4 41^4444 44££ 

i(i -(-3)4 _ 1 —(—3)" 

1 — ( — 3) 4 

(3) 4444 y, 447} y4 444^4 441 
44-4 7-11^4444 


iHi 

■-I 


:ir 


96 1 . 4 ^ 
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^qiua)70^ |^°]Sj3|71^ | ajgsi 74?? 

1 2+2 2 +2 3 +-+2 10 ^^^H^. 

S0| | 

2°|JI, ; §-H]7|- 2 91 ^l+'HS] 4 lO^Ms] 




S-g- 'g^F?! 


a(r 6 — 1) _ a(r 3 —l)(r 3 +l) 
r—1 


= 189 


r—1 

t-s-gh^i 

2l(r 3 +l) = 189, r 3 +l=9 .V=8 

35]ci| rfe r= 2 

y =2-i-T<Hl 7a=21 .'. a=3 

a„=3’2 n-1 


± ± £. 5f ~/ f 


^ 01 ^* 1 ) 70 = | -|o 


1 tfg- fi] ^--§- 

^ (1)3, 6, 12, 24, 48, •■• (2)1, -3, 9, -27, 81, ■ 

®T'7'T'ii ••• W) i, /2, 2, 2/2, 4, - 

2 ?»l7}*HiT 0 la, 3MWN =*l|2W*l2l 1M io, 

T «°1 170°J (ajs) 


(4)^f°i i, m 

tHfel 4n%v\49] ^-olHS. 

1((/2) H — 1} 


( 2-1 


(( 2 + 1 ) {(( 2 )"-!} 


2 a, ^1«- r+\ §1-31, 44^4-4 Til 

2^-4^151 ^-i-T, ^H^E-1 44^7/}^.]$] 

^5Hl-3L§M 
T = 1O0B5. 
a(r i —l) 


T 

r—1 

S = 17O0£S 
a(r 4 — l) 


S 


r—1 

s#wns 


-10 


= 170 


*MM #r°]3, ^13*J-7W2] ^-O] 21, 316 

tf°l 189?! {fljsl 

1 »oi I 

aMTCu, -saWi-ah-sVa, 3iatwe| 3l3W3s| %%T, 
3IOT7Ma1t*SEK>i«>?! 

T= a^_ il =21 s= Mtll = 189 

r—1 r—1 


-E-i 7fl4 


ajr 4 -!) = a(r 2 -l)(r 2 +l) 

r—1 r—1 

= 170 

10(r 2 +l) = 170, r 2 +1 = 17 
■■■ r 2 =16 

^4 rt^l-^olHS. r = 4 

r =41-T°lltll i y§M 

5(2 = 10 .'. (2=2 

145 M + 7 +^ 

(2„ = 2 ■ 4" 1 = 2 • 2 2m ~ 2 =2 2 " -1 


0 


lE^ajojspl 


/#o| 


1 (i)^}: 2, ^MIF: 2«-3 
( 2 )^*}: -3, <iM1F: -3 k+13 

2 ^Ft- d^-ji §F^ 


(2 3 =(2+ 2d = 5 

« 9 =K+8(i = 43 


•0 

•© 


©- 04 - §F^ 6(7=48 
■■■d=8 

rf=84-0°Htfl ! y§F 1 S 

a+16=—5 ■'■ <2= —21 

W-eH -21, ^7} 8®] ^>+<1 

si ^H^El Tlln^FTlsl ^vg. 

k{ 2 x (—21 ) + (k—1 ) x 8) 


=k(4k —25) 

(2)3l*P+§-«, 
a w =a+9d=61 
10{(2+ (a+9d)} 


= 340 


•0 

•© 
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98 i. 



































eta eau 


4_a 


3§P4«0| p.236 


a„0\\ n = 1, 2, 3, 4# AA 
a h a 2 , a,, aM t 1 

m. 


4®©^©,!® ©4©4®4 ^©©i©©© 

HD 4 

(l)a H =2 — 3n (2) a„ = l —— 


02 



-8^]JI^]10^] 134 ©©©'I ©„H 4 &■&? 

®18 ©23 @28 ©33 ©38 


C 3 4© ©44 ©4©4© 4©£©4© 4© x, y, z<$ 444 

Bin x+y+2-4 ©©? 

-1, x, y, z, 35 

©11 ©21 @31 ©41 ©51 


04 1^11 44 4997114 ^ra u a 2 , a 3 , ■■■, tf 99 H-44 

1, cii, a 2 , ■••, a 9 g, 11 

4 4 ©©©•g© 4 4 4 ©44 ©©«- ©4© © 

444© ©444. 


99 














05 b, 3°]3L, 

[PEl °1 &*\ tils w *t *fl, o] 3]©^-^ o] V 3 ofe? 


® 


13 

24 





© 


56 

25 


C6 

(1) ^1©1 [a n }2] 1M1M a„=3n-4°A nfl, ©*fl1]©-Ei ^19^H 

s\ 

(2) 5 M 1 M 12, ^lO^HSl tH 4350] ^]^<§o]l>| 


C 7 ^Vr'i {a„}^ f-°l 100 °lol, ^lll^Bl 

[EBl iLM 30011 ©, ©21« 0 @-Bi ©30©©^ ©£? 

® 500 ©600 ©700 @800 ©1000 



m^) 23 , ^}7} -311 ^Vr'i’8: © © ©©@ 0 ] Wf 

0 } ^ 7 } S]i- 7 }? 


®^16%1 ©^17^1 @^8^- @^19%1 ©*l|10tf 








LPfOHS n|o| 

□-|x|7|- «°| xJSt# sj-s 


4 

a 


09 


■ifB \ L-pg^ 


HB 


a, <2+2^, ••• 


10 100 i^MW 4S ©©&§- M-^^71- 3°A © 


10 

c 


nfg- iL7l ^ ^ T^o- zl ^til* 

- 1 S.?l 


7. 1, 3, 9, 27, 
1 


9, 3, 1, 


3’ 


L . 1, 3, 6, 10, - 
5. 2, -6, 18, -54, 


11 



7fl2%H -12, ^]5%H 324*1 -INl-^r'it [a n \S] 

OS, ^1©^©°]©.) 



■T" © 3^ 768 7>}e>l ofl a|] ° c J© 1 a u a 2 , <z 3 -g-^«H 3, a u a 2 , a,, 768^1 
°1 ^ ai+a2+a3 c] $£.? 

© 192 ©238 @252 ©264 ©286 


101 











13 l°l°l- 1 d / il 0 o 1 n^, b, C7} o] 5 ol# nfl, 

fn m\ 1 1 


log a b log f b 




*||| % 7\\°\ °H| L_|-^3(-0i 


14 

|PEll -&Hr ^5]JI, *] ^4^1 L^f© 

© ^ tI 4- ^fi4. T=f^l -T- ^ 

*1 *11 >M| ^ 

^ tM Tiel© *1^1- 4#ir tti| ( 8«i 

*1 €^1 ^°fe? 



®y k 




15 



*I|3^M 4, ^13^H*1 *H 7?1 ^l^^W 3NH-3I- 

^l-i-^W. OS, 


1 4 ^ 7 fe 7 l4M 0 l-§-^M 30‘S <Wfe Tfl^-ir ^ 
[1 10 km* oj^sl-ji ^ ©1©© *1^ 7-1511- 3Msl 10 %q 

#*M nil, 30 °d -W-91 ^717} O}^ 7-1 Efe? 

OS, 0.9 30 =0.04^7114^0®) 

® 90 km © 92 km © 94 km @ 96 km © 98 km 


102 I. 
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+EHe!2| S,S. 


m. 

2. Xfoi^o| 7^Xi|go| Zjis fe g AI S 0|S|| 

§m, o|* 1 st + °irK 

3. xph+gal °M 

4. ?PI+S* o|gs^i +H°| iM§« +«■ + 

5T1 

5. +SS *§5^1 5*11* sug# 4 = 

SAciK 


a 


OPW HH^feKH a! 7\S. 


2 m, 31*1+3, aalifTII 

k=l 


1 




S}#^s 

•E«l*3if4l5»0|«||ew. 

• 4*Wai» OWStcf. 

• +9i# m%m ^ms\ zm nm + sw. 



^°| 4=5} 7|S 


CpfA-pl / sH-M 

71J: Et 1755 1 d +44^+1 (Euler, 

L. ; 1707-1783 )7} Al-g-4^4. Efe 

Si ^ie]i *H4! 

4(sigma )i i€-7l-o|c]-_ o|b] o]f-<4W 7 IJ 1 

Ei 

.2-S&I7} ‘% v -j L s|-7]’ # uf+Mfe ef+H summam 
summation)^ 5 } i^Kl S 4+!, tab] 
+ U43H5I £S. Bfls]- ^ O, oj-nj-c §7} a Tg-A] 4s 
ojnl^. Afg-£]ji 40 J 7 I 4£-oj o>t=377>? 



S~~ #^8 -f *W& 7]3l* A>g-SM 2 ) 

f - 51 -tHf® S-^-g- S4SH ^SSWc 7 
°W. ®W| £3. ^ 7life »1# 

^r*Hi Aj-g-sk}. 

^-& 1955^ nel^W HJ- 5 J 4 . -fa 
°]4. °1 'T"5. <:> 1| Sl^ e^Hl'M-E- f-fiHr 
*1)4-711 *i ^ 7 IJ 1 I- f= 514. 



/ 

f4 V +- 

<7l H~ <3T 2 H - <73 H- VcL n 

1. a B =3niHS 

<3^1 H - £?2 H - <3^3 H - <24 H - <3^5 

=3 + 6 + 9 + 12 + 15 

2 . b n =n 2 °]BS, 
b 1 +b 2 +b 3 +b i +b 5 
= l 2 +2 2 + 3 2 +4"+5 2 

= 1+4 + 9 + 16 + 25 


|o| 


104 1 . 
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01 ^713:2 


Cf§-2)- 7115^13) 2W 5MS 

CLSi4eWH.S*H 


2. b„=n 2 


SS|? 




713 Efe gcH sumai 5! ^<5§ {ajs] 4n*M*\2) ^ a 1 +a 2 + a 3 + -+a„^r 7]s. 

S*| soil sHifsfe a£|i 

o jEfHi o| tiaas* 'Ala E* *14*M 4#4 *M*MI 

□Ksigma)'B|JI Hfeck , , . , A 

0 i+ 0 2 + 0 3 H- ra„= 2_I a* 

*=1 

°M, k cfl+H i JEfe-y g-s] cfH- -g-^Vi- ^*) 5 a,, 2 0/^ *+ 

Bj-’i ^S. S14. 

7l3Lgfe-fl*fi] &°111, 2, 3, ", 

^TrU-01, 0 2 , «3, ■", 0„ s l tHt 

|M7|| (l)l+2+3+-+»=g/ (2)3+6+9+ —+3»=g3* 

(3) g4= 4+4+4+-+4 (4) g2* _1 =l+2+4+---+2“ 

1 «,* 


1 ?\ / I 




1 c B-^4-7liE* A W*H l +i^'l a liM-. 

^ (U1+4+7+-+28 (2) 1+3+3 2 +-+3 m 


712. E* T-l-g-SM S* <8-21 ts. 
(1)^(3*+1) (2) £ 2 * 0)1* 


S*0}S7| / I sn-a 

{«„}^ ^-O. T^a-3). 

7 ^ 0 ] *b}*4. 

£-711 «W| 

n 

H~< 22 H - ^ 3 H- \~d„= E dk" 

k=l 

t 

■k^'Ai, j ^4g.**}*4g-§H^-4 

7 ^ 0 ] a^sfl £ 7 ^ ^ oj ff q-^cf. 

Cli~\~ d2~\~ Cl^~\ - Yd n 

n n n 

— E a k = E a,= E a-, 

k=l i= 1 j= 1 

£=1 


sp| / I sol 

1 (1)^1, 4, 7, -, 28*5)7R1 

°1 1°13I, ^1-7} 3^ **+51 
°1HS. ■aw}^-0„^r 
a n =l + {n— l) X 3=3n —2 
3w-2 = 28°IH «=10 

* +*1 7fl+* lO+BS. ++ 

*L** 7U: E* 4-§-§M +* 

1 + 4 + 7H-H28 

10 

= E (3k-2) 

k = l 

+**+*7^m 
10 10 
E (32 — 2), E (3/-2)* 

i= 1 j= 1 

7^0] !++§ ++ Ole}. 

O+'Ml, 3, 3 2 , •••, 3 K 

1M 1°17lI, *h)7} 3*1 *^1+ 

-golHS. *++8-0,*- 

a t -l-?j n 1 =?/‘ 1 
++7l++*+*7l*+* + 
-§-*+ i++n* 

l + 3+3 2 H-h3 M ~ 1= E 3 i_1 

k = l 

2 (1)3^+151^^11, 2, 3, —, HHMHlS. 
10 

E {2,k+D 

k=l 

= (3-1 + 1)+ (3-2+1)+ (3-3+1) + 

-•■ + (3-10+1) 

= 4 + 7 + 10 + — + 31 

(2) 2*31^1, 2, 3, -•-, 10-i-^lScfl^M 

E 2*=2 1 +2 2 + 2 3 + —+2 10 

k=l 

(3) ^ 4 5l k°\}\, 2, 3, 4, 5*7}sH^rH+*}* 
E A 4 =1 4 +2 j +3 4 + 4 4 + 5 4 

k=l 


z +ii5| n 105 
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SK»fi 7 | 71 

■E^V&^M, [3HW4b-4§H 

^4444x14. 

44 A tfls}*] 

n n n 

E ( pa k +qb k ) =p J2a k +q E b k 

k=l k=l k=l 


44/>, g, r°l] [flsM 

n 

E {pa k +qb k +r) 


=p E a k +q E b k +rn 

k=l k=l 


• E 1 = 1 + 1 + 1 + - + 1=» 

k 1 1 


•SSj ^4 314& 4 4§4 


I] 0*6*=)*= E a* E b k 

k=l \k=l / \k=l 


Uk i k=l 


*=i b k 


UK 

k=l 


n ( n \2 

E a k +( E a*) 

£=i V k=i ) 


SPI / I 

© (1) E( -3a*+ 50) 

10 10 

= E (-3a*) + E 50 

&=1 &=1 

10 

= —3 E fl* + 50xl0 

k=\ 

= -3x 100 + 500 

= 200 

10 

(2) E (2a k ~3b k ) 

k=i 

10 10 

= 2Efli-3E^ 

k=l k=l 

= 2X100-3X120 

= -160 


ES| £!!§- Sfol-MTt. 


(W444H|t||*H 

[1] g(a*+6*) = (fli+6i) 4 (# 2 +^ 2 ) + (a 3 +6 3 )H-h ( a„-\-b„) 

= {ay-\-a 2 -\-a 3 -\ -1 -a„) + ( bi-\-b z -\-b z -\ -1 -b„) 

= ’jba k +'jb, i b k 

[2] g(a*— b k ) = (a 1 —bi) + (a 2 —b 2 ) + (a 3 — 6 3 )H-l-(a„— b„) 

= (ai+« 2 +a 3 H-ha„) — (61+62+63-1- \-b „) 

=£“*-£** 

[ 3 ] p ca k =ca-i+ca 2 +ca 3 H-hca„ 

=c(ai+a 2 +a 3 -l- Va„) = cJ 2 a* 

[ 4 ] 2 c= c+c+c-|-hc =cw 

=1 m?H 

°14§- 4 &I44 444 #4. 


[1] g(o*+W=ga*+gft* 

[2] g(a*—W=jSa*— 

[3] gca*=cga* (4, 44) 

[4] I]c=cw (4, c4 44) 


± ± S 5 | 7 | / 


T 


"*1 833 '*|ej?|3843 


3 go,= 100, j+ i =120°J nfl, ct-2-iio) a-fr+SMa)-. 
(l)g(-3a,+50) (2) g( 2a k -3b t ) 


| 0 | 


4* v 


Plus S*l| 


10 10 10 

Ea* = 10, E r/, 2 =20<?! nl|, E (2a*-l) 2 Sl 

k=l k=l k=l 

#■§-4*144. 

l*oi | 

S (2a k -l) 2 = S (4a* 2 -4a*+l) 

k=l £=1 

10 „ 10 10 
= 4 2 a/—41] a t + S 1 

k=l k = l k=l 

= 4X20-4X10 + 1X10 
= 50 


106 I.+H 
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02 a} 4+4 -f- 

9 T 1 «t ’I / JE9S o|*»to| It +*PI 

1+2+3+4+5+4+3+2+1 
3] St 6 l 5 2 =25°J-§- + 5U4. £■& 

1+2+3+4+5+6+5+4+3+2+1 
1- 41-+sH J£*k 


tt OJ a 7| / I 7*3+21 If# +5fe SMS*. 

«W«oi 10|a - »** 1 ^ ^ 4 - c.14-5}^ tj-g-oi ^ W . 

il “I. SM&+EI *il«» 

1+2+3 +-+n=-jbk= ”<” 2 +1 > 

°l^fl ^ ^& 2 =l 2 +2 2 +3 z 4-hw 2 -8-+^l- 

{k+l) 3 -k 3 =3k 2 +3k+ie) k*\]l, 2, 3, —, 

A=l^°ll, 2 3 —l 3 = 3- l 2 +3-l + l 

k=2 < £ nfl, 3 3 — 2 3 = 3 - 2 2 + 3 - 2+l 

^=3^ nfl, 4 3 — 3 3 = 3 - 3 2 + 3 ‘3+l 

A=M < y“1|, (w+l) 3 —w 3 =3w 2 +3w+1 

°1 -§-^#4- ^1 el c|*M ^ej*^ 

(w+l) 3 — 1 3 =3(1 2 +2 z H- |-m z )+ 3(1+24-hw) + ( l+14-hi ) 

W7|) 

=3g++3- ” ( ” 2 +1) + K 

..g+=|-{(K+l) 1 -3- ”< k 2 +1 ) -„-i] 

_ w(w+l)(2w+l) 

6 


S+SPI / I Sol 

l + 2 + 3 + 4 + 5 + 6 + 5 + 4 + 3 + 2 + l = 6 2 = 36 



«(2-l+(w-l)-l} 

2 

_ w(«+l) 

2 


(«+i) 3 

=a 3 + 3a 2 6+ Zab 2 +b 3 



#+ 1 + 3 + 5 + 7 + 9+114- 

414:1+4 6 2 = 36°+§-4 + SH. 


SKHM7I 71 is 

s k 3 = ^ 

(£+l) 4 -& 4 = 4& 3 + 6& 2 + 4/ l e+l 

4&4U, 2, 3, 

k=i°m 

2 4 —1 4 =4-1 3 +6 -1 2 +4-1 + 1 
k=2Q n|| 

3 4 —2 4 =4-2 3 +6-2 z +4-2 + 1 
k=3°d mi 

4 4 —3 4 =4-3 3 +6-3 2 +4-3 + l 


k=n‘Q ttfl 

U+1) 4 - w 4 =4w 3 + 6 n 2 + 4n +1 

°1 n7i°\ ^4- el 3 ej^ra 
(^ + 1) 4 -1 4 

= 4(l 3 +2 3 + 3 3 H- \~n 3 ) 

+ 6(l 2 +2 2 +3 ?+-+n 2 ) 

+ 4(l + 2 + 3H- Yn) 

+ (1 + 1 + 1 + - + 1) 

w\ 

n n n 

= 4 2J 4 + 6 2J 4 + 4 2J k+n 

k=l k=l k=l 

= 4 jh j~3 | g ??(?-?+l)(2??+l) 

rf+i 6 






+<44 £^4- ++ 

l + 3 + 5 + 7 + 9 = 5 2 = 25 

ol_o_ ol- +*n oIt+L 
t=i s e ~r A^^r. 


9 

& 


(• 9 9 9 


9 

O J J J J . 


n 

4 2J 4=(w+l) 4 — n{n + \){2n + l) 

k=i 

—2n(n+ 1) — {n + \) 
=n\n + 1) 2 

. ^3 _ +(^+l) 2 _ f W( W+1) | 2 

k=i 4 l 2 1 


2. tI-107 
















































MSP I / I 

(1) I] S] 71^ 

4 °1-§-sM 444. 


(2) 1 a k b k ±[ 1 a k )[ 1 b k )° 1 

&=1 \ &=1 / \ k=l 


1 k{k 2 + 2Y 


n n 


Ikl (k 2 +2) 

k=i k=i 

£3144*1 &£4-44. 


sp| / | sol 

1 (l)l 2 + 2 2 +3 2 H-hlO 2 
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17 440 044: kJ°l 4 sl 44 («„)0 

10-1, 10 2 —1, 10 3 —1, 10 4 —1, ••• 

°lS.S a„=10"—l 

44-0 0*1404 0lw04-04 00 

E (10*—1) = E 10*—w 

6=1 £=1 

10(10"-1) 

= T=1— w 

=-|-(10” +1 -9w-10) 

(D© 


18 00-0 004 4°1 

27flo] 044-§: 3. 

4 4s, A3,s\ 4 

°] 4 44 8 , 64 
4441H4 414 
44 4°I4 64 «7fl£I 444 4°14 444 



l 


4 44. 


6n 


= 3 n 


@( 


21 


19 WSfiH s*(s»s oigsck 

41 4 x, -4, y7\ °i 444s 444H- °1 

f-as. - 40 x 4 - 7/4 04004 4 . 

.'. -8=x+t/ .© 

wm ■ guisssoiieck 

4 4x, 3, yv\o i ^44s^44^°l^ 
ES 34 x4 7/4 444444 

■ '■ 9 =xy .© 

l^ll (.r-.y) 2 2ISlB3e3. 

(x y) 2 — (x+ 7 /) 2 —4xy 

= (—8) 2 — 4-9 (v 0 , ©) 

= 28 

(U 28 


20 


1 + 2 + 3H- \~k — 


8J3t» ^aa. 

k(k~\~\) 


l 


1 + 2 + 34- Yk 


1 

k(k+l) 

2 


k{k + l) 


/I 

1 

\k 

k+1 


i 


k=i 1 + 2 + 34- Yk 


,(4_ 

1 

\k 

k + 1 


1 

u 

k~\~ 1 

4 

) + (l _ 

i 


21 

) 21 


yj_ 

A\\ 

\20 

21 Jj 




40 

21 


137)1 


S|5]32| 203 8)aiS7)B 3fiH+ 


0444 44 44 44- 444 «0 444-s 


44 24 244 44 200 4-4 44444 4 
4 44 a4 44 2044 4© 444 444 
414 44°) 44. 

24 244 44 204 44 444414 
22000 x 1.06 zo = 22000 X 3.2(4 4) 0 


237)1 


33S5 g» m aa|S7)» 3S3. 


40 44 «4 44 2004 0© 444 44 


0414 

a+a x 1.06+a x 1.06 2 4- Ya x 1.06 19 

^ «(1.06 2 °-1) = a(3.2-l) 

1.06-1 0.06 


2.2 

0.06 


s(4 4) 


337)1 


□HU 30)1 3fe 3°4» 3321. 


0=©4444ss 


© 


-^r« = 22000x3.2 
O.Oo 

.'. « = 22000x3.2x-y| i - = 1920(4 4) 

(U 19200 4 


I. 4i! 243 






















































fc^d yq® nsm D |£H* qwm ccH, *1*4 #4? F y£| AH=fc|-. Oil* *0i 44 °| 4 = 

—i % 4# m m urn 7i-y 4s* a hu-h^ 4.7g oil*® ^ 44. el sssai* #§h 4#4 wmm °jo m t 

oiooi oi* 2A* *§n q|g°i °ias n^foi m*\°£- 44 mm m =r sm 


01 □ | HH® l Hs 

o| “HCHI am L H-e 

►gsisi i#w 

• a» 2 | ££ 

• ZLEfjH 

• S»2| 7|M Aj*4 ZL #g 


• 4i#r4 4SSS4 5 

•4t4n4e £§! 

•7|5KM*Ai 

►2pi i*tH 

• oissaal 54 

• a^s| 4 = 

• Sfl£34 $4 a £§! 


• ZMffl #4 s 4 344 §H4 
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o| Be!s| =.= 

1. ®t*£i <m. 

2 . s»s| 7|M 0 |sn§m, o|* SM + 

5Tk 

3 . st#a^ 2 f sm^ssi #* °ti 

4. 7|5!?M g&m +i) + S14. 

5. o|§^i°| o|s||s^ S*il §H§ 

oil o|* |S| + Sick 

6. #4 n -yg* o|snm. 

7. TIE® *7)1 2+°| S jx W @|)Aj^ - aick 


§ AI38PI 20)1 .#0| 


1+444, 4 0 l 6 M.+s 4 

4444+4 4-cf. 

. 4 . R 



sm?] 


3W1 ■ 


1 T#/I=ll, 2, 3, 4, 5, 6), B=(2, 4, 6, 8)i tfl*H 
-S-i- 

(DAUB (2)AnB (3) A — B 


2 ^«WtH7=(fi| k* 10 tKM=H tfl«M 

A={1, 2, 4, 8)S| ^^IfA'-i-THMSK 


«t»!M s 

# 


(1) 4U.B={1, 2, 3, 4, 5, 6, 8} 

(2) An B= {2, 4, 6} 

(3) A~B-{1, 3, 5} 

2 4444 £/«-4+444^4444 

U = { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10} 

4 = {l, 2, 4, 8ME£ 

+ 444, Ai 4 4444 

+444. 

-u- 



3 

(D,Pi (2),C a 


4 'SS®^ ^*W|s) A '3°ll lifE) 12AAA A 

*ISM-. »1 T A >^# , 83iA) t^-a. 

-§-^> 0 ) 5 ).. 

(D -SA^k 1+i- S4* (2) 3A H||*r7> 1+g. sf* 


5 


85, 81, 88, 89, 82 


4 



■ ■A c ={3, 5, 6, 7, 9, 10} 

3 (1) sPa —8 x 7 = 56 


(2) g C 2 = 


8 P 2 8 x 7 


2 ! 


2X1 


= 28 


4 ^ 44441 - 44 4 , 4444+++4 +++ 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 

4 127}4°14. 

(1) lt7}4ir^l, 3, 5, 7, 9, 115} 

67 } 44 +++ 4 + 4 t-+ -j 2 =\ 

(2) 34 4+44++4++3, 6, 9, 125} 47} 

4 °]++i444 444 ~^=\ 

5 (4+)= (85 + 81 + 88 + 89 + 82)+5 

= 425 = 5 = 85(4) 

(44)={(85-85) 2 +(81-85) 2 +(88-85) 2 
+ (89-85) 2 +(82-85) 2 } = 5 
= 50 = 5 = 10 

(+ 444 ) - 4 i+F= /To 
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1. 444 s»s| 44. 

2. s|#°| ££# 44 

3. ®t#2| 71 m Ajsjg olsHttK 

4. ®t# 2 | 4494* o|s|ffi4. 

5. °j°|°| A(.7jo| 0iA|-7Ho| Sk^g o|| 

S:k2.SI- olrL 

E2 CD EH I AV—I. 


opw HH^goi y 7\s. 

444 m, mm *n 

CPW7I / ii 

S»-€l 4^41 ^0>ol| ^ ol^5]o>6)] 
4 44sM 34£°M Tg^^ojcf. in oi 
It =414£S. 444 442) *J- 

4 S^Wt Aj-c^oi 

43H 2-4 ^7} Al^Hl 144 

£t 43 14 H #41 ap} ^7l 

41144. 

#44 44#I-4 444 4444 


D 


1 


sM-aJ *4 71^. ^ 


S*o #H 

• 4#2| ^ ofCf. 

• at* 2 | 71® £H§ omm, o|® «§& 4 5U4. 


441 44444 444. $4 *1 444 Tll-g- 

4 ^e]^si 441 1444 a>^ct |1 tflsflA-jc ^t} 

3 £3 444# #3* 43 44 £21- 444 4 
4£ 4*4# 4444* ^4 oi s) $14. 
44444 #344 4#n] (Pacioli, L. ; 1445— 
1517) *3-4 7#-) 1}#, 7]44 44-444 £4=3 
Summa de Arithmetica, geometrica, 
proportioni et proportionalitaj 44 £34-21 
I4*£7fl*4 *1-21 4j€S4 2|7}yl3 44. 3 

1 4 444 444 ** * 4444117} *44 
&§■ 4* #*# <4Wi *4i4*7H tin 141 
4444. 16541 3434 £HU}o] H 447} 4 
£444 414 44444 tf| s}£41 4* 
4-44 44444. 



r ,fi( ajl(.^ 'gr' 9 *2 
) %i°! c HSl c H S[ 4-4 If”i 

MD TT^Tml k 10 ^• |,,,, • 

&4niA^4^y^Sn^r\v(i 'ocncr^: 

UL (r/-^~ — 

©a 


2^ oj-zu, 

4f-r ^7 4.*^. a. a W || 

iflsi 

iQ~TJ~ /-vorgy Va 


B. nlliSKde Mere, C) 71-ns) S 
—I 7°|7 Vt5)7>o 1 4izj.( Pascal, B. ; 1623-1662) =1|X| 4«* 
2-1-2) -g-fr^W 7)a]-s)512. 

■-a^«l A-& ¥ aHM 2)7l* *M 3*1 3*1- »|7)fe 4*°1 *§-fr 
2 7}AAA$- Si-a*. 51*5)1 T 4*>) AA 2*3)- HS4- »1* -SM “1] 
2 227>W2a2. 4g-i-2’g7)|2T‘2 0 tW?" 

4i2hg. O) s-7||» *IIS*>7] 2*M 2|S»KFermat, P.; 1601 -1665) 
2 *2* 2-31*8tn, »| 2* i-*-8r 4M-* 7)i *)•* °1) aiB}7j*}a2. 


3}s}A, B444^#4**4*2€-4n 

A7} 471141 

B7}414a-i 24 44*4# 

B7} 44 4*4 A7} 0)711 


2) 37}4!44. 44-7) A2} B7} z}z} 32344 

€144 47) 34 0)711 A}5}o] 643412.1 

47134514-4 

(A2l 71414) =64(-|-+|-xi)=48(34) 

(B21 71414) = 640r x yj=16(34) 

°l23-A, B7} 44 4834, 16344 1441 
4°1 #4. 
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01 4941 


yjs. 22|o|A| SHI 

4H 14 4£ ^ ofe. <44 7M £1 4#*14. 

^4- 3kA *H ^ SM ji ^ t= $fe ^#1 

(1) 7114^-i- *f¥«W 4H sW* 

(2) -&§-si*Ws> 7H, 4, 4, 

6 ) <H*8 *1 A HW W-§-4 ^ Afttg-SW}. 

(4) <^4*4 «H »te 3 t - t - t ^32, a 


a|«s| swa*. 



‘t* i H a=fe ?*-& ***>4 x||»l* WS 3-f^ S°1 *S 

S aHa S4S- T Slfi.®) a * 47 } -f°i°il -a^°M 





<HS **M* ‘JHV t flfe as *44 3tt8- as?4°14 *}a, 
as?*4 m. a as** 9 

°ih «7M s ais.°w<H?!4a-s-5wa°i2fjifit+. 

fi 7H2| S?Ahfl# E!X|At 

i a’l i «7«si ^i<8«w as-?* ss 

«go|| L4£fc fc-2| 

S=(l, 2, 3, 4, 5, 6) 


4£*1t 5!£ A|«o|ck 


S3o| tit », 

■>] ^14s) ?«*** 

1 

■^Affl# 0*1*1 *B«HI 
4£t 12| £# lSt*lt 

(1), (2), (3), (4), {5}, {«) 

l 2 ) 3 

a|W g ZKKI £a^# 

0 A|t A|^f og ^cK 

S»l Uife *34- A3 
ita A={2, 4, 6} 

v y 5 



^ ^ S *f 7| / 


^ Qigjaj 93^ | ~*P gjgjai 9 


I v | gjgjai 95^ 


$ 7fls) 4^4- 4 Si SI41 43HW S4 4*W. £ 4 

s 4^- SH 4-2-1 4-4 4-1- 1444. 

(4, 144 SMfi-H, 444-TS.44-V34.) 


444 2H441 4*1 4 4*121444 
4 41 44 $4 4#1 (2), (3)*14. 


EKPSpi / 


r°l 


( 1 ) 731444 44 2 : 4*1 4 £££ *1 44444 
2:44471144^4. 

(2) 44444 4 A, 7 i, 4, £7} 444 444 
2444 44 44 44*14 44 444 444 
44 4*1 *W££ 2:44 441 44 444 4 
44. 

(3) 4 4444 444 4444 44 444244 
A, 44, 4£ 44 2:44244144 444 4 
44. 


(4)44 4 


Al-SL 


4, 444 444, 


?4 44 £1 444 £4 4*1442 


42:4 


#v. 


4 


1S£ *144 444 2:44 4:711 


isV c 


^4. 


§tO)S7| / 1 sn-y 

•44444444 444 444 444 
444 4=3*114 c^rg ^ 7 } 144*1 4 

44-tII 444 &4. 2144444 4 
4 £4 444 444 4 4 44. *14 
4 444 S444(sample space) 
44 44 44444 4444444 
(event) 4421 44. 3l 44*11 44 
444 71144 444 442144. 

•4 7fl*l 4444 444 44*11 4£1 
44 44 444 444542144 
S={1, 2 , 3, 4, 5 , 6} 

*l2i, 444: S4 4444*14. *111- 
14 A ={ 2 , 4, 6}4 ‘4441*144 
4’ 4144*121, B={ 1 , 2 , 3, 6}4 
‘64 4441*1414’ 4144*14. 
341}, { 2 }, -, {6)44*1 44 44£ 
544(fundamental event)*14 


4 441 
2144. 

44 144 0£ 4442. £21 *141144 
(null event)*142144. 


22£ SPI /I #oi 

4 7fl*l 14114 4414=3*114 141 

4 SI 

5 = {HH, HT, TH, TT} 

44 4£ 414*14£1 44 41 

4 = {HT, TH} 


UlJfnS§ 129 


































□■popl / #o| 

A 7fl2] 4441- 444 44°11 1 4-2-1 1 
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1.421112]^ 

1, 2, 3, 4, 5, 6 

2. 4-21 14 ^=7} 414 7$-^t 

2, 4, 6 

3. £.1444 41644 1414 44 
: 3°lH5. 141 4H 


°J 414 


J_ 

2 


^ 0 ^ 71 71 77 

5H4:S°1W ^ A7\ 

444144 5W1 

n{A) 


P(A) = ■ 


n(S) 

(44 44 H4 7fll) 


02 144 41 


gxp| 

$ 7flsl ^141^ tfg- ^g-ofl Ji4. 

1. 41-1 14 H- £-1 1444. 

2. 4-21 14 17}- 41 1 ?! 4-15- 1444. 

3. 4£1 14 17} 41^ 4I~i- 1444. 


14*1 4t#S, o| D | # ^o^xf. 


P( A )—I Pfc *1#* £*1 
t Probability2| 5! **f 
°I4 


«M)fe ARJ A2| 5g]4 
aa| 7H^o|ch 


°j^oi att a s 
as] °tg* ii, fig* t 
£ L-fEiyjnk 


4 7114 Wfl* 441 43MW ^4 ^-o) 44.4 0)14^- 

rl&4. ^W-4-2114 tH, 2, 3, 4, 5, 6 ^MH 4—44 


“las. 4 te“1 M-8- 7fe-8-& H-¥- -ioMai t t 514. 

“14 S“l 4'S 4*S«HW 43 AA 5!“l'i 7^4* A-S. 44a 3» 
4344*M“I4*}j 1, “I3*7]ia 
PU) 

4 3“144^4. 

5i44as <H« 4^4 S-&-S3 S7> «7|)4 eW&os. “I444 51 
a, 4 e«7>4o] ojo^ 7^01 sA- 4* ^es 7]tfl« m, 7]-4 A 
7> r7(4 e«-M-3“S. o)-if-“14 “1-2-3 *13 A7> 44'i 4* P( 4 )*- 


P(A) = 


n(A) _ r 
n(S ) n 


43“144«>3i, “14 *tS( 4 4«“143i 44. 


IM7|| 


« 7»4 -g-3* T « 4*J“I|71 aa-i- H, 5134- T4 

asma-s-^ast 

S=((H, H), (H, T), (T, H), (T, T)) 

“H rHiTSa"! 4at7|-4-i-AEl-as}4 

A=((H, H)} 

“las. 7>4 A A t44 4** 


FU)= 


n(A) 1 


n(S) 


(SH4S4 %t$\ 7fl^) 

(44 ^$)^) 

(44415U1 £141211) 
•414444 <a^7^ol 7 ) 

44 4 144 4H 411^ 14. 

712114) £41 71^4 14 44 
4*11 

1^1 3T, 22jir, -, 62] ^1 
^ 7^ol 7±C\5L 1- ^ ^4. 

^4)-^ oi^-*v, 

• liL7l I S^^}S* 

S={HH, HT, TH, TT) 


^ i • 


■■m. 


cfs- ^oi A-oj^ A}^-8- bail AA 
5={HT, TH}o1hsa^52]^2]»1-^ 

P(B)**f=T 


1PIISPI / §H-M 

1 s* 4a 2 J ^ A i ^s. 


U1 
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vf«lfl«l93* |^gjfla|94^ 


« ^H—I *AWI* fB9 
a nH, SJOM * XI* £ 
6 3^21+* 

6 x 6=36(7 M) 




L # ^ 31, 3*-^ ^ *3} g-o) 97> Jfl 


1 #0| I 

fb 71)21 ^A>o]* * # <=*)* 33H3 
HSZ: 

S={( 1, 1), (1, 2), -, (6, 5), (6, 6)} 
flHS. n(S )=36 
a 3-2-* *3 fb3 9*?] 3?i-§- 4eJ-jL s}?! 

A={(3, 6), (4, 5), (5, 4), (6, 3)} 
0 lH3. n{A) = A 

_n(A)_ 


1 2 3 4 5 6 

(ShMfcSl*) 


PiA) = 


n(S) 


_ 4 __ 
" 36 ~ 




2^4 3*$°) fb -M nfl, 2^3 ol**l-7ll € S}- 


l*o| [ 

331 «H 5*83 3 #5.3* 3*3 ** 5**| 
tfSMJ 2^-g- s]-3.sL *3 A 1 o_g. 4*^3 3- #5. 3* 3* 

21 ** 4!?K 3 # z*H tflsW tf«HS 2*33 3-elt- af** 3*21 * 
*2!7fx|o|HS. tf«H§ 2^3 3*331 si* 3*2| ^4! X2!7>3 
143-3 *3* 2Hb* 4! # ! - = -f 


2 3-3-3 233 333 333 3 #s. 3* 33 
3*3** 


57}7l 47]-7] 37}7] 27}7] 17H 

.'. 5X4X3X2X1 = 51(7*1) 

333 23* 33s *3 433 3 
3*3** 

■ ■ ■ 

t t t 

471-7] 371-7] 27}7l 171-7] 

.'. 4X3X2X1 = 41(7*1) 

7133 33 333 233 3-31- «}* 


3* 


217*1 3°- + * 333 233 3*3 
*3*3** 

4 1 x 2 1 (7*1) 


' -^S|tia|93^ | "^ e|?|S| 945S 9b^ 

1 ®yiy ^r^-i- ^ >a lay "I, y-§-i- feyyy. 

^ (DM-fetefeyfey tMsysflfellsW 

( 2 ) M-it fey fey aa 2 ^ *w- 

2 y-s-s]* 4 y|y-is ^-fry-i-jamy-is 
ysfejayiy-fetiffeiiil t?M!-&*>i«7i-fe «--tJ»*fe*i- 

yy. 


spi 7T 


| 0 | 


1 ) 3 7113 *33* * 3 33 3, 3 
**s*3*3** 

6X6 = 36(7*1) 

( 1 ) (i) 3°13*3*3** 

(1, 2), (2, 1)3 27*1 

(n) 63 3*3*3** 

(1,5), (2, 4), (3, 3), 

(4, 2), (5, 1)3 57* 

(iii) 97} 3* 3*3 ** 

(3, 6), (4, 5), (5, 4), 
(6, 3)347*1 

(iv) 127} 3*3*3** 

(6, 6)3 17*1 

3333 3** *3 *3 33 
33 «fl*3 ^*3 ** 

2 + 5 + 4+1 = 12(7*1) 

333*3*3** ^|=y 

( 2 ) * 1 * *3 *3 3-7} 2 3 3** 

(1, 3), (2, 4), (3, 5), (4, 6), 
(3, 1), (4, 2), (5, 3), (6, 4) 

3 87*13+* *3* 3«* -^-=J- 


2 *** x*j 3 Allele ol ^<4* All Xl*# 

^ ° Ol 

*33 *313 3 x}* W3* 3** t33 

*313*}* * 3 x 1 **^ 

***3*t-mr33HS 


333 3*x> 


3 C t x 7 C 2 =3 x =63(7*1) 


2X1 


333*3*3** 


63 


21 


120 40 


1 .swain*® 131 













































&?6}7| / S°1 

4 7114 l^-§- 44 4 4:144 441 
41# 14 14S## ^oL 0)1- ol-g- 
4-4 #414 41-4 44* 44441 4 
44. 

4 * si * q]£*] 4#*4 #4is 44 
441 io] 7 > 1 ^oicf ae|i4 44 5 

#7} 44 7} 4 H a 7foll 1*11 4 

44. 


as 5 !x(>j) 

10 

20 

30 

40 

50 

60 

80 

100 

°}nio|L[a 
SKKr) 

6 

11 

15 

21 

24 

30 

44 

54 

4tt5S 

0.6 

0,55 

0.5 

0,525 

0.48 

0.5 

0,55 

0,54 

mSrS.[ 

1 

0.1 

0,05 

0 

0,025 

0,02 

0 

0,05 

0,04 


44 4 o_ 107 |)o] ^4-1 U}5] 1 
44 444 41 41* 4s €4. 
s* A4 B7} 44 4 7fl4 14#ioo4 
44 441- 444 2004 44 44s. 4 
4s 44. 


40Pep[7T 
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03 144 4- 

H ? 4 7| / 


#s 0*|7 |o||ai °}go| 4S4- a^°| Atq £ 4= 

4-7114 -^41 41 a°ll 44-4 44 ±Ln, &4448- ^r4 


m $KK n ) 

10 | 20 | 30 | 40 | 50 | 60 | 80 | 100 

4401 Uf# 5155 r) 

11:1111 

4WE 5 n) 


4WH^y2|*h 



#71|51 S}*2| S|D|« 


#514 at#S 3S4 fit# 
o|atJl£E SH5. 



^44 4t-l 4 e«°l 7^434 £-¥ £-8: 4^5.7lcflS 

4fe 7>4 SHI ^44^44, 4^44°14 4444 f^ll 4 e44 
34 4-8- 4£S. ^444 0fe 34-7} £s) &4. 

44 4-8: 4-T-fe- 439-1- 44 4 444-5-S.4 44 444 4441 
34134 3*^^41-4 44. 

44*1 o.g o|i*i 4 ^ 4 - w hi 444 nfl a>^ Ay} r„4 4444 ji 44 . 

°H «-fr#a»] 3.7H M^-s-fliE'r ^°i 
/)# t-}& A7}%W'i B7ll®t £»«|e)aL 

aalM- 4MSfc a]«J 3H= n% ®Si°l -3711 s ^7} §}°_ES 7.1SJ s 
f*«l #S-*I» “Hal -M&M- 22 * n a^s) Ws. ■g'}. 

«■« ®)<8 A>a A7} ■8'H'i sw°l £1)"(, A]«J -fre-s] 
3711 s>>a a}^j A7\ %Hi+t-s-fliETt wtp*i\ 7Wi ; S‘>i a 

xw. 

S7| | ojig * 4 - 1000'fl 5U4H sj ’} 27« 1 +arl-ia, °1 * 4 -ft ft 10 


4n||a7l->+i--g-7ll3j5H 


27 




44 S5H 44 41^4 44 7414 #4S#4 


■44. 


\ 4 41 44 O'4 7W4 414 ; 

1, 43 511 n ol 4 45144 44s4(f414 4 


t)7\ 444 41y5l 7414141 <£ ^ o 


44. 


•44 si 4 7H4 14# 44 4 4444 444 


444444. 


asirM 

400 500 

600 700 800 900 1000 

Q>2}0| 1 

15!1(4 

204 

248 

298 

352 

392 

451 

498 

4,tHEl 

(f) 

0.51 

0.496 

0.497 

0.503 

0.49 

0.501 

0.498 

AtHs^af 

}2|*1 

0.01 
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3, -4 44-SS444 44. 444 444 
8/154 34 2% 4 C2 44 714-44 4A4, D3 
444 0.266666667 4 44-44 44-. 
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• W144 3 J4, 44 4 *444* 4 
4 4M14 f41 4 4* 7H44* AVg-sflc 
444 ^ 7 ] 44 4€( Excel) 
5t€* >WM 44* "r 44. 

€€ *55X^444 444 *4* 44 
44 4 7fl *144 44 *4, *4, 
4x4 4 14* 4*14 4 44. 

££<& 4* 43143151 4* SUM 444 
4*4-4444 4444 4444 ^3L 
51 444 ?M| 44 431* 44431 4 
4444. 

4€ *5514444 444 4* 4 44 
€31 444 4* 4 4*5151 *44 4 
44 1444 444 &*1* 44 *14*1 
44. 


■ 4€ * 553 . 4 * *1*44 5i44 1204 
4 ***471 1 31 444 44444 4 
44 44 4 S444* 444 44. 

(i) 444444 44444 4444. 
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* 7 era set e?# oisstoi ojeMsp! ri M y>ia 


3 . «* V( Jf )» *-S*M Ji 4 . 

O SM 25) as) A4 4*11 'x 1 - P( x ) * a®! W. 

©:t*PU)#;f8S}7l J H*MB4-fi°ll -=Br2* B2' * 3 Enter ?»¥«. 

© B4 -is] A«3f iH ?w* fct, ?\A]7} -y*K + )a^|£ «WS D4 44*1 »l-f& ®7)* 
*M CH*1 4^1 KfW. 

0 B4-D4 €-8- »l+& «7]# »M 48® *■ *V8 «*»( E) #®1 W. *1 

%n ®1-«E4 44 SUM(B4:D4), #E(X’)a SH ^1-ttS^. 


cv 

A *> 

* 




_ 


* it 

*0|X| ijoiots 4=4) 

qoiE| gs 

S7| 

* - 

E4 ’ : 

A | =SUM(B4:D4) 





A 

B 

C 

D 

E 

F 

1 

X 

0 

1 2 

a* 


2 

P(x) 

1/3 

8/15 

2/15 

i 


3 

x-P(x) 

0 

0.533333333 

0.266666667 

0.8 


4 

X J P(X) 

0 

0.533333333 

0.533333333 

1.066666667 


5 







©B6-ii ‘{E(x)) ! ’*a^s>2, c6-a»» '=E3‘2'*a®ieq-. 

@B8 4°il ‘V(X7*S|SW:a, C8 4°ll '=E4-C6'# °g^tl4. °NM *raC8 
V(X)2lSt»14CW. 

©bio 44 as«*v* a^a, cio 44 =sqrt(c 8)’* a®)w. <w<Ma 
cio -a*)! s&m.m st* 4* m. 

!§)“''’ "" ■ 

■—7 * AfOj *0|X|2|0|0t» ^4| qoiE) S£ a7| V - 


CIO - J A =SQRT(C8) 



A 

B 

... C 

D E F 

1 


0 

1 

2 


2 

P(x) 

1/3 

8/15 

2/15 

1 

3 

x-P(x) 

0 

0.533333333 

0266666667 

OJB 

4 

x J P(x) 

0 

0.533333333 

0.533333333 

1.066666667 

5 






6 


iem? 

0.64 



7 






8 


V(x) 

0.426666667 



9 






10 


af07f 

0.653197265 



11 






^ # « 


qO|X| 2|0|OfS 

*4} 

CflO|EJ 

M7| 

G2 


/. 

| =SUM(B2:F2) 


-a ; 

B 

c 

D 

E 

F L G | 

i 

-2 

-1 

0 

1 

2 «P11 

2| POO 

0.1 

0.2 

0.B5 

0.3 

0.05 | i 1 


*1444 4 ** 4 4 44. 

E(X 2 )=i.i, {E(X)f=o 

444 444 4*1 444 S.€€*H- 4 * 4 


(2)2j4E(4)*31444. 

''On l id “7 ' (* * Bookl - Microsoft Excel 


ija/ 

1 tf 


ijoixi ejO|Of5 


=£4) 

CJO|Ej 

g£ M7| 


1 

G3 


4 


j =SUM(B3:F3) 




A 

B 

C 


D 

E 

£ J 

5 

1 

X 

-2 

-1 


0 

1 

2 


2 

P(X) 

0.1 

0.2 


0.35 

0.3 

0.05 

1 

*] 

x-P(x) 

-0.2 

-0.2 


0 

0.3 

0.1 [ 

0 1 


44. 

V(X)=E(X 2 )-{E(X)} 2 

= 1.1 — 0 = 1.1 

a (X )= /VTZ) = yxi = 1.048809 
(4) 4 4 444 4 44444444. 


(3) 44 V (X) * 31444. 


% ^ 

(* - ^ 


Bookl - Microsoft Excel 




®|0|X| 2|0|OtS 

4=^1 

Cj|0|E| g£ 

M7| 


G4 



f, j =SUM(B4:F4) 



A 

B 

C 

D 

E 

F 1. 

G I 

l] x 

-2 

-1 

0 

1 

2 

°MI 

2 P(x) 

0.1 

0.2 

0.35 

0.3 

0.05 

1 

3 x-P(x) 

-0.2 

-0.2 

0 

0.3 

0.1 

0 

~~4~| x*-P(x) 

0.4 

0.2 

0 

0.3 

0.2 | 

1.1 1 


1 

; d“>- 

0* * 

Bookl - Microsoft Excel 



AfOl ^0|X| 2|0|0fa 

=r-M 

E80|E| §S M7| 


[ 

D8 


^- 

f. =SQRT(D7) 




A 

B 

c 

D 

E 

F 

G i 

1 

X 

-2 

-1 

0 

1 

2 

SMI 

2 

P(X) 

0.1 

0.2 

0.35 

0.3 

0.05 

1 

3 

x-P(x) 

-0.2 

-0.2 

0 

0.3 

0.1 

0 

4 

x 2 -P(x) 

0.4 

0.2 

0 

0.3 

0.2 

1.1 

5 



6 


{E(x)} ; 

0 


7 


V(x) 

1.1 


8 



1.048809 



152 iv. ®t#2f*7ii 
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2 


>11)-^: 


JL2. 


sf^=a 

• oi&sss) oisH^ck 

• 0|*}£S# gg|* mm CHICHI HgH 1 5U4. 




-g-^ ^3-3134 «m 3%°1 3-3 -f-S- 43 $4 3-MI ^ 

o «1*W 3** ***# a443 fHt iMa *4. 3 4 31 

^-g-Sl-ba^o] o| ^oflAi cj-s^ o|^H.io]c}-. 

^4 441 *^33* ^Ol ^juZ, 4^-§- 2H^ 
4-S-4 $41 *§h£33'S 3^3 ^}°£ *#*HI34 33- 33* 
44 a.^# 4g*H *§^S 314-1- *44. 


aBS3 3 

k±s S.H 

i5 —l-LX. 



1 . o|#£s°i 

1 x 0 o|-—j 

,/s. S S-LL, 

o|l,4i£| sf 

mmsL* S3, i-i-Ek 

y a sici 




2. 0|#^i°| 

S54 ffir : 


LJ 

3. o|#ls* 

urn mi 

sH3o|| 

olrL 
/-a' —r. 

OPW uH-f 

4 401 §J 

4s 



0ISB3E, B(n, p) 


4WI / I 

3*844 3a S4 4344 43 34# 
3 $ 33 a ?W 33# *33 3 3 
3# 34344. ZLol^Gj 5 ^7}Al7}SJ, 
283* 3* #* 4f44 *3 7VM * 
4 34# 44 3113 l7>3t!r 333 cfl 
333 34# 3444 $ 4 a 3 -ei, a 4 
4- H 44 ^He sll^l 3333 
a-H *n 4 - 334 33# ^a 434 
33# 344# 43 43134 3434. 
3* 33# 343 * oH-4 33 f-i 
&3 4344 $# 33a Sl7l 313 
(34# no—show4a 34.) 333 
#34# 33*3 oj^^oi 33 Si 
4- 4## ^h)«H 344 #£-4 41 3 
4# 4# a4 34 (overbooking)! 4 
4a 44. 

44 3 ^ 4#34 no—show!3 5 % 
3a 2003 444 3*871 a33 343 
4#§1# 34103 4a4 3 4# 4# 
a 344a21033 34#- 34 44. 
343a 103 343 *43 443 343 43 3 
34, a44 44 3434 343 44? 334 3 
434 344 (reconfirm, 34 44s 43 44 
§14 4)4343 #334. a34 3444 44 
34a 3*83 4#3 la# 34 43 434 33 
444 44 3-4345. #4 34 4$aa 3 3a 
4434134, 4334234434444 4 
4445-43444. 

3434 no—show-g-3 444# 43133 3# 
43 44§14 444784 43 4a 44 444 §1 
*8711- 47l 344 333 33a3444 444 
3 4i, 44 3 44 34#- 444 44 #44 3 
*83 14 44 4 7 343 3 434. 


2 . llamas 153 
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illoPI / #o| 

fb 451 Afl «i 4^ *1194*1 1 

51 4*) 24, 344-2-1 444 44 41 
444. 

24:xoo oxo oox 
34: o o o 

444 444 S 4 444 - 444 444 
44. 


12140|4£4S4 

oy 

19 

29 

39 

XXX 

X xo 

xoo 

000 


xox 

0X0 



O X X 

oox 

. 


01 *141i4l 


4441 41 4 as 424 44 

4- 7H4 ^*> 41 - 41 4 >341 4HMW 14 ^4 42 ^ os, a 44 
^■ 014 ^ x s# it *41, 4# SI- 4444 J£*k 


1440142.45.4 

otd 

1BJ 

29 

39 

XXX 

| xxo 

XOO 


—-— 

xox 

0X0 


- —-* 1 0 x X | 1 — -- 


0|^3L2| floMa*. 


1S| feoi m I4£fe 39- 


< I X I° 


X |°I X 


nm 


tt m\ ?*wi» s « 9 

a m 1215-01 14# 

S -i-Op, 12| £0| 142 

*1 at#*f#s4°l4 


aoia4 71 Si" 

•4 7M 4 4 44 4, 14 4 

*1 444 441- 41-44 X^3i 44 

X7/7H141 0 , 1 , 2 , 344. 

(i)4=o4 441 x xx*l 17H7}44. 

*14,444 444 44 441 44 4424 

a#o. 


£ «C ,p‘q'~‘= ( q+p)"=l 


0|§^i£B(», fW 
Binomial distributions] 
5! 3*K>|cfc 


ft 7J2) ^A}$1* All ft fta) OH, 121 fee] I+Afe $K=# X 

8)3 *W. »|i|, Jf^&ollolElte^-fbsC,, #37W7>Slth 
^A>^1* ftft u( qqsn ftsfe Ala 'Sft# ^*1 $_OOJ§. 2, ^+21 

i4><i=ix(ir 


8t*H &°1 l«l « 

P(7f = 1) = S C, 


m) 


as. 14)2] A]SJ6||A-1 Aj-ft 7l7> fti-ol pftjl, olafft a] 

fli^^aSMSIttfll, AVft A71-a^ftxr S“r* XftS 

ftft^TrO, 1, 2, -, K 2)a#7>ftft. oim, ^21ft*$Str 
F(X = x)=„C,p%l-p)"-‘ (ft, z=0, 1, 2, -, n) 
0)7)71 l-/,= (7 fts|-ji > X2)ft*SrS*HSftE)-i|fti^8-sl-4cl-. 


X 

0 

| i | 2 | •• 

| x | 

| n | tWI 

Y{X = x) 

.Co q" 

|.C 1 AT I |.C a ^ •• 

\.c,p z r*\ — 

| | 1 


oiftft-^-ft^g-aioiseszl-sl-a, 7|as 
B(n. p) 


5 X 5 X 5 -( 5 \ s -^ 


m 


..p(x=o)=,c I (-i-)"(|)' 

(ii) X=l44-r4 x xo, xox, oxx4 37>4 
7 } 44 *114 444 414-^- x (J-) J °14. 
44^1414 
P(X=1)= jC , Ua6 

(iii) 4=2*1444 x o o, o x o, o o x4 37>4 

7 } 44 *114 444 414 (jrj x |-*14. 


IV/ 5 


44x1414 

P(X=2)= 1 C,(|) , (|'- 


(iv)Z=34 44^ 

5141-4 

l x l x l= 


0 0 0*1 17>*17> 44. *14 


4=41J(IJ 


■'• P(4 = 3) = 3 C 3 


4(4 


n) 


■*14445) sj-Hi 

F(X=x)= n C x p x q n X (x= 0 , 1 , 2 , 

4 n 4 p *il *144 4444. (4, q=l-p) 
444 Binomial distribution(*1445L)5l 4 
14 B1 xH4*l B ( n, p)S. 4444. 

444 w44451 444 x\g. 44144 44 *1 
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M7| | * 7||S) ^. 43 * Ml S >2® "t, 14 feo] 4S-fc 5K=* 4* 
«®r X^M. sl-a, X0\ OI4-S-S b( 4, -i-)* 4 

W. aHM-M sne-afe 

P(X = x)= < C I ('|-)’(|-)‘''(4:=0, 1, 2, 3, 4) 

“la. 


X 

°J 

1 1 2 

3 | 4 | m 

V{X — x) 

625 

1296 

500 1 150 
1296 1296 

20 1 1 . 

1296 1296 


“WS-iMI Til'S® "M* ®l«-fsiat 7fl®-7H ^fl-E| 

* a-S-sl® 

Ml* »<H ioC 3 (0.2) 3 (0.8) 7 * 7114® Ml, 44MI flt ■>W*3£HMI4 
n = 10, x=3, p= 0.2® MIM a*®°-'a0i013“J*°<i^ a®. 


P 


.05 

.10 

CM 

.30 

.95 

.7738 

.5905 

.3277 

.1681 

.0000 

.2036 

.3280 

.4 #96 

.3602 

.0000 

.5987 

.3487 

.1074 

.0282 

.0000 



.2(113 

.2668 

.0000 

.0010 

.0112 

.0881 

.2001 

.0000 


a 711471# 4* -£4fll3. ®5| 71144 fj|j 

4 0,201326592a 4 0.20134-8- ® ®r a®. 

QGDtSiCDCDaoOSlQ® 
O O O CD SO 


T 


T qaan 0781 1 -*> «iai 1 osg 1 J I eia»n 1 


i 4*a®-s-aasn-s-a*sai-i-E|-'ii<H4-. 

<1)b(4, (2) B(5, 0.2) 


2 »14*iit*°l-i-4 a i' : l-*a-8- ; ?*H4. 

[ ft) isCsfcufOw) 10 (2) m c,(o.3)‘(o.7) u 


*34 3*3 4444 pt: 4 34 3*M3 

333-33 333-4##4434. 

3*334 7)14 43 33 nfl > gl^ol 14.0 

3 5H"* 4*34 X5 }3L 43 ^3* 344 4 
4444 443 34*44 3*83^1344 

3*84 44^ = 433, 333 4-2-3 4*£=y 
°14. 

^eiBS. X4 4*4*3 343* B ( 4 , ~j oR 

•4*34X7}o!WIB(b, p)9 4s*4f3 
33 ^1«S°1 334** 333 334. m 3*3 
3434 33 3* 3343 333 43, A }33 
333 3 3*8 34 34s. £11-3 3-3 3*843 
31, 344 433 1371 31 3133 31. 


313333**334333313 

o 

T_ 

(i) 1133133 3 3113. 

(ii) zv 3«833 nflsi o ] t £ 330] 444 

11-3 3334. 

(iii) 4 3*84 343 413*84 343 
333 33133 414. 


SPI71 #o| 

1 (1)B(7 yj33 n=4, P=Y 

3** 

P(X=x)=.C,(±ftlf‘ 

(3, x=0, 1, 2, 3, 4) 
3-4 4*3** **444 3 
41434. 



0 

1 

2 

3 

4 411 

P(X=x) 

1 

16 

1 

4 

3 

8 

1 

4 

^ 1 


(2)B(5, 0.2)33 n= 5, £=-|-35* 

p<x=x)=,c Dir 

(3,1=0, 1, 2, 3, 4, 5) 

34 4*3**S* 4443434-34. 


X 

0 

1 

2 

3 

4 

5 

1711 

P(X=x) 

1024 

256 

128 

32 

4 

1 

1 

3125 

625 

625 

625 

625 

3125 



2 (1) 343*5413 «=15, x=5, £=0.43 
33 31313 0.1859313134. 
(2)343*533 n = 20, x=6, £=0.33 
33 31443 0.1916313134. 


z »g 155 
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^ 107^ | 108S | f;|g| 



± ± s m y\ / 


WSl X7\ oi^s B(100, 0.8)14!- 4, th8-W4-^^ 

(1)P(X = 90) (2) P( X< 70) 

I S0| [ 

(1) °!-§-*M °)4-!S4 T**fc 144 4 
1444. 

1*1 £=p #°d ®H«* #3M4. 

«-r »W P14 ^s) !1 4H4M *W, #1 
•BINOMDIST’ -& 4 aftl* #ej*PS Ml 41 tUM 

M44 4444. 

3 EMI Ml Ml AIM M4 
°)14 Number_s°)l 
‘90’, Trials'll 100’, 

Probability_s°)l 
‘0.8’ -I- 

Cumulative 0 )! ‘FALSE’ 1- MMMM °IM1£2| $£-§- s. 
414. 

•■• P(X = 90)=0.00336282 

(2) $2! 4.1 °)|4 Number_s 
°)1 70’, Trials°)l ‘100’, 

Probability_s°)| ‘0.8’ ! 

Cumulative 0 )! 

'TRUE' 1- mmmm °IM 
*£4 ^4 M#! 2*414. 

••• P(X< 70)=0.011248979 


^ °iaa) 10755 I ^ e)S«l 108^ | *f g|aai 109^ 




3 44- 1H4 i.g.efl4-t 4444. 

^ (i) 4 7)14 14-4-1- 504 44 41, 444 44 204 44- 41- 
( 2 ) 4 i-t- 4 12444 4# 4 4-^4441- ioo«I ^4 41, 44 

4144 30«1 44 4# 41- 


SfllSpI / §HS 

44 BINOMDIST °)1 €&M 4 
14Number_s, Trials, 

Probability_s, Cumulative 0 !!. 
Number_s4 4141 X7} 7>4 
4 4, 41-14 P(X=90)4 A i 
90, P(X<70)44 704-11-71 
Trials4 A M 441001414. 

IE Probability_s4 0 lM4i°114 

44411^.4 0.81414. 

Cumulative! TRUE IE! ll 
44H Number_s4 4 144 
4 44 *11 4144 1°U, 

FALSE a! 01 4 4 44 
Number_s4 4 4°11 PM 11! 

4144 444. 

(D44 P(Z = 90)1 Z = 90! 

44 11! 444 ^4bs 
C umulative 4 FALSE1 444 
4 (2)44 P(X<70)! A=0l4 
x=70444 44 in4444 
4-B5. Cumulative 4 TRUE14444. 

US 471 / So I 

3 (i) 4 44 44414 4 4! 4, 444 4 
4 4! 41! tt(=0.5)44. 444 4 

44 444150! 44 4, 414 44 
414 4111141 X^-jl 4! A4 
444A B (50, 0.5)1 H4. 44, 4 
14 44 20! 41 HIP (X =20) 4 
ss.4444 14 4- 1 

4 1 41 41 44 M4°114 Number 
_s°!l ‘20’, Trials 0 !! ‘50’, Probability 


_s°11 ‘0.5’14441 Cumulative 0 !! 
‘FALSE’14 444. 



• '■ P(A = 20) =0.041859149 

( 2 ) 444441M ! Ml 4, 44 414 4 
! 41! ^-(= 0 . 25 )44. 444 44 

4441 too! 44 4], 44 414 4! 
4 4111141145i 4! X4 °1M 
4!B(100, 0.25)1414. 


156 IV. 1 S 21 HI 
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02 ^Hs 3 ) S4H 


MH M 7| / 


o|S$£a| S5, £i* 5! ±E4S*}» 4sfo] fiXK 


4#£4 X7\ B(3, ^>1-41-4 a 41^-Sl- &S. 44 

9=1-P) 


X 

0 | 1 | 2 | 3 { 1MI 

T\X = x) 

q' | 3A7* | 3 tq | f? | 1 


-po\°s. 

p+q=l 


n=180R S.MS 

S3 nn 1 SEfe62| £0| 14 

S*#*=4o|=l 


^E(Xn^}V(X)W WS4§-4 £4. 

E(X)=0x 9 3 +lx 3pq 2 +2 x 3 p 2 q +3 x p 3 
= 3pq 2 +6p 2 q + 3p 3 = 3 p(q + pf=3p 
V(X)=0 2 x q 3 + l 2 x 3pq 2 +2 2 x 3p 2 q+3 2 x p 3 -(3p) 2 
=3p{q(q + P) + 3p(q+p)~ 3 p)=3pq 

48-4£4. 

oiss52i aa wt ai 2S«*t 

41-4^X7><>i«mb(«, pm 4^3 
E(X) = w/>, V(X)=npq, a{X)= fnpq (4, <?=l-/>) 

I fi7| I $ 7)1°] 18# ^ nil, 1 62] ^°1 4-2-^ 3J4# 

E(X)=18x-i-=6, V(JO=18x-|-x-|-=4, a(X)=2 


± £ 5 St 71 / 


^ 1 om | ^ gjflaj 108^ | yf gjljai 109^ 


1 1+8- “WS-SS] W, «-£ 9S fi*J0x}* a-sW. 

(1>b( 64, i) <2 )b( 400, -i-) 


2 ®7||S|^»M»36«'a^>1«H = S|se 0 l , +2i 
r eKn « X m Jg*4 ss«x}* i^W. 


t^^X 


^o^7i 71 TiS 

4144X7} o)i^iB( 2, />)1H 

III ZL ^ts>i 

4.(4, q = l-p) 


X 

0 

1 

2 

tjTII 

V{X=x) 

q 1 2 

2 pq 

. 2 

P 

1 


■■■ E(X) =0 X ? 2 +1X 2pq+2 xp 2 
= 2p(q+p) = 2p 

V(X) = 0 2 x g 2 + l 2 x 2pq + 2 2 xp 2 

-( 2 P f 

— 2pq+ 4/r— Ap 2 =2 pq 


Sp|71 «o| 

1 (l)n = 64, />=y°las. 

E(Z)=^ = 64Xy=32 

V(X)=^ = 64XyXy = 16 


°H, 45] 447} 304 °)-s} 44 444 
P (X < 30) °}E 1 S. *4147) 15) 3} 

* A l s <§t} 4 44 44 44 
A ] Number_s°11 ‘30’, Trials°11 ‘ 100 ’, 
Probability_s°1] ‘0.25’ 4 444^- 
Cumulative^l ‘TRUE’ 4 4444. 


o{X)=J 16=4 
(2)w=400, />=y*lBS. 

E(X) =np=m Xy=80 

V(X)=«/^=400x-i-x-|-=64 
o{X)=J 64=8 



2 n— 36°)J1, 4 71)4 4441-44 4 444 
4°14141^Y 0 14. 

414444 o)445-b(36, 1)14-1?. 

E(4)=^=36x~=18 


• ■• P(4<30) =0.896212761 


o(X) =fnpq = 


'36XyXy=/9=3 


2. #7|[2fZLSl# 157 




















































iMlspl / sn-a 

1 +4+ W3+ X2 ¥+ 4214 

44 414-44114, 4§-4 +:e 
+ 44 444 ¥x>7} &§- ¥ 44. 
14 44 +44 44^- 4444 

P(X>81) =82 X 0.01569X 0.05 
+ 1X0.01491 
= 0.079239 

44. 

■^44 ^4 HI«£ +4 
4+ 

1-0.920767491 = 0.079232509 

44. 4 &¥+!: 44+ ¥ +x||7l- 5+] 
4+4. 


128 


03 °14+++ 4+ 


if m t\ 7| / 

QJU« 1073S | Olgjaj 108 a | ^qjgjsj 109 ffi 



1 *\hL *++ ¥^4- 414*} 4-eH 44 1--& §W ^+44 4+4 

“ ■ 204 + w. 44 + 80^1 tflSH 8244 44-fr 4 }AQ 

4+ 4-4 4 ++441 « ^^e}. 

(#, (0.95) 81 = 0.01569, (0.95) 82 = 0.01491S.^)-t>W.) 


S 0 | | 

44$ Af^-6| S^a-+ 0.9544. ^4as. 44$ 824 +44 4 

+*Kr 444 +-§- 41*2+ *4 JL 44, X3\ 41-g-£+ 4 

B(82, 0.95)44. + 

P(X = x)=, 2 C x (0.95) , (0.05) 82- ' (x = 0, 1, 2, —, 82) 

$4 444 JjN*44 Sjb 4*b X> 8l4 44Hiil 
P( X> 8l)=P(X = 8l) + P( + = 82) 

=*iC*,(0.95) 8, (0.05)+ 82 Cg 2 (0.95) 82 
= 82 x 0.01569 x 0.05 +1 x 0.01491 
= 0.079 

I 4# S0| | 

P(X>81)=1-P(X<80) 

$4 P(X< 80)1 414 ±B 
S443. i+ 414 4444 + 

44 0.9214-H^. 

P(X> 81)= 1-0.921 
= 0.079 



±± 2 4 7| / 


(?) 


e|USi 107^ 1 ^a|£|ai 108^ | 109^ 


?<g.g. 471 Sfe-W”! 

10 %?\3- W. aH =t 60°i] cJsM 62^91 aH«-g- “J'W H-t- a|-w 
°l 

(S, (0.9)“ = 0.0016, (0.9)"= 0.00153.Tll-iMtO 


++S 5p|71 *01 

1 44$ 444 ¥9!# 1- 41+ 0.944. ^4 
SL2 44$ 624 +44 +41 ++ 444 
+1 414+ X^JL 44, X$\ 4H++ 
441+B(62, 0.9)44.+ 
P(Z=x)= 62 Q.(0.9) j: ( 0.1) 62 - j; 

(x=0, 1, -, 62) 

$4 444 4+44 4+ +++ + >614 

P(X>61)=P( + = 6l)+P( + = 62) 
= 62C 61 (0.9) (0.1)+ 62 C 62 (0.9) 
=62 x 0.0016 x 0.1 +1 x 0.0015 

= 0.01142 


I cm »oi i 

P( + >6l) = l-P(+<60)4S-S414 
$4 4+4 +-++4 4+- P (X < 60) 4- ++ 
444 4444 +§|-i4 0.9885244. 



■ P(X> 61) + 1 — 0.98852 = 0.01148 

+44 3&6fl +o)?l ?3t°l ?3t°lBS. 
44414 - 2 +> 7 } 44 + 44 . 


158 iv. 
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3 


71 / «32| 99%£iS?!!| ga( 



-ri ¥ x i4(iQ)fe a* ?m ms m* #s®m *w-a 

'N 4^|s4*W3m °H *fe*K=fe 1 8a(>>>)°lioo<>l:a, a 
#, ^^“M-ss-nso] 

■a $5«SM i-*t»K ff) as) «fl<1 Ste a-S-2) *11? W*. 
Wlte a+*m afe* S14. aen n*H a 

6 W fl»iaaa<>m. °m «<hm sm^w-e-47121 
■a* m * s°w *k* °ra «°m 4^m Am* 47121 ?m a 
*S459*l«m 

°M££ *■«»& l %2| <S44 99 %a\±m 44»14."4^ ts} 

m. 


^ssai ** 



1. ££# sm, mm oisiim. 

2. ssmmm *a mu, s.^^^sm mm * 
sig. 

3 . sga^i ^m nn, oi* mm 4 s*i. 


OPW HH44 KH 91 7|s 

N(m, a 2 ), N(0, 1), S.mi 


4444 / ii 

IQ4 Intelligence Quotient^) 44- 

s, 7}3-4 44 44**44*£*4 
44 7)44 0)s|) ^5)4 4*44. O) 
4*444*4-££*4. 

IQ4 *44 *44 £*( William 
Stern)4 1912*4 444*4 44 * 
aj^- 1HW71 4*4 7(144 4* a ]2l3L 
**44. 

*4! 444H4 Hlil)(Alfred Binet) 
4 44(Terman)4 AA 19094, 
191944 4*§- 34s>&2, «W4 4 

* 34 £41- 4**4 192044 44 

°1W* IQ* 7l4*£ 44 °jAfl 4** 

4=4'4 1:: h vldH] va 4 £4* 4* 3 

a> 51*4 «)*4 (Wechsler) 7} 444 

44 *t)14 as. 443W4 4°14. 

IQ44 4* 4*( ratio IQ)4 44 a) 
*( deviation IQ) 4 44-. 444°-?- 
44* 7)* 444 44 440)14 
44 444 444 4* S*44* 164 
4 A )4444 444 444415£* 24* A fg- 

47)5144 . 444 4 * 3 a H44 S*44* 15 

sa)-£- 451 , 4 a I 444 24* Af§-44. 

4* 444 4* 44 4444 44 44* 444 
4 4*£S 44 44 44 £44 4444 
*444444*44. 

4444 444 444 444 44*s 444 4 
44* 444 444* 44 444 £ 4444 4 
o) 7)-H4(Gardner)4 4444(Multiple 
Intelligence)°1*4£4 4444 444 44, 
*44 44,44 • *4-4 44, 444 44, 44 
• *44 7)4 44 *4 44,7)) 4 414 7)4,4-4 
*4 44, 44 • 4*4 444 44£*4. 


2. #7(121 ZL»g 159 
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SK)|-M7| / I 

•4t 5* 4**11* 44 5*4 4*4. 
**44 * ** 4** t)** 4p§4 
nil, 4*4* 44*1144*1 44*1144 
* 4*7} 44 4 44 5 44 444 
Jp§444E *5) 4 4444 5*144 
44-7} 444 4 44. 

(54)=(4*4)-(44)*5, 444 
5*4 4*55 44 54* 45* 4 


444 4544 4 4 44. 

*1 « 5TS. 


^m-i wcs-1*}* *} 4*4* 4 

444 4 #4 444 44 4 44. 

•44 °ll* 45* 5*55 44444- 
4, 4544 44*14444 4*4 4 

44 abnormal*45444. 

*H tfl*N ^ 5*4 4455 444 

4 45* normal*45 444 *** 
*fHf5L( normal distribution)4 
4 ***4***4. 

• *4*544* w4 c?* 4*114455 
4*4*1144. 

(i) m = 045 07} 4*all 


fix) 

7J = 0.8 


(7=1 


■Xjfo r = 2 

-3-2-10 

1 2 3 i 


01 *5*5** 


§4*5* £4 AjS« ^oiMXK 

* 41 -* ^- 7 ) 1 , 434 4 , 444 4 ^ 44 1 -* *<4 ^ 

sfe 44 SHH &-§-71-47)1 44. £ 0 114l cfl4 54^^44^^ 7 } 
£4 ^7} &-g- afl, # 2.44 4-4 °)17}4444 



gi§IN(«, <r‘)oiWN 
£ Normal distributions! 
5! «*K>|4 


Sfl^sai #tsy=r Xu 
ois^sai stol o|tf*°! 
St* 7l*|*| 2*5 9^*1 
2! St* 7134. 


USa) =LS W«<r X s\ 1 


/(*) = 


j2it<J 


*!“1 

( —00<X< 00) 



b * 


■a “I, $m-iSt x^r jgaoi m»]ji *a®i <r ! ?1 saei# 4 * 43 . si- 
3, o|^#7liS 

N ( m. a 2 ) 

4 S°1 '+^4. a 3 3!jai- ^ag-a-Tf-a 6|5 )-ji $ 4 . 

«SrX7}WH4tm =sa 

o. S Jf^3|. x ».A>0]2) Uo|fel<>ltr. 
a XQ SM la, »]«» Si* « 

P (a<X<b )fe Afrif 3?!°IH ilia)® jf 
*a) sj»l°|4. 

“J^AS. jj%°. cpS-4 


SS»I^t!2| as 

(1) m-i f^AAarfci)^ SI # A 0 J»R 
<2)af-94:rfr''M2| «“ltel“IU. 

<3)^&4x#3Bl3 

S^RKm -a, m+a) sH^l a°te =a*fla| 68.3 %°W. 
—27, m+27) 

°12| ij“lte Lillis) 95.4 % 

“14. 

©T^lm — 3ff, th+3s) a]- 
“121 S“fe «*I1S1 99.7 % 

“14 


-T-^| 

7 

n 

k 

k — |r 


''(7-7 

68 . 3 % 


(7 .7 

95.4% 

99.7% 


5*44 <5* 45** *4* **55 
*5* 44*55 5*44 07} 7)*** 4* 
* *** *4*5 4*55 *44, 5*44 

07} 44**4 *** 7}** 

5*44. 


(ii) (7 = 1*5^*41411 


fix) 




m= (y 

Jj 


y« = l ✓ 

\w=4 

-2-10 

1 2 3 

X 


*4 m* 1 *4*155 w* 1 444 44* 5* 
*44*45 4***444444. 4, 4 
44 4*5 ** *1*44. 


160 iv. ®}***7(| 
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02 




! ot a 7| / 


asaffsisi *g maxi. 



P(Q<.Z< 0=0.3413 


P(ZS0)=P(Z>0) 

=0.5 

P(Z£ —a)=P(Z> a) 


«*|0, 7lss 

N(0, 1) 

Sj-^omEj-vflcf. 

Z7\ af^I N(0, 1)# 
nH- nfl, Z7> TO (0, bH ^ W 
P( 0< Z< b )fe- 

“fl-fr TO°I1 Xfe Sf»Ml 

P(0< Z< 1.96)=0.4750 
K0 <Z< 2)=0.4772 


fiz ) 

/ 

\ P (0 <, Z <, b ) 
\ 

O 

b 2 


z 

c 

p 

1 ii ® 1! 9 

0.0 

0.1 

.0 

.0 

00 

98 

.0040 ) 

.0438 

.0|39 )) .0359 

.0636 .0753 

< o >- 

5 

m 

.4778 

.4803 .4817 


I £71 I Z7> N(0, D4- 4# n 

(1) P( 1< Z< 2) 

= P(0<Z<2)-P(0<Z< l) 

= 0.4772-0.3413 
= 0.1359 

(2) P(|Z|< 1.96) 

= K-1.96< Z< 1.96) 

= 2 x P( 0< Z< 1.96) 

= 2X0.4750 = 0.95 


/U) 


O 

/(*)■ 


/ 1 ^ °-ipiii^ i -y|qa«i 112^ i vf eia*4113^ 

1 W^Z7>fi.^^HfriN(0, D4-41-H 
-8-«M ^Hr ^Nr§- 

(1) P( Z< 2) (2) P( | Z |< 2.58) 

(3) P( Z< - 1) (4) P(Z> - 1.96) 


aohs7i 71 ~m 

0°1:bs. a +i++i 
y=/U)^ ^5.^-2=0*11 PR 10 !^ 

°1 ^4 ol-S-^m 411-+SM. 

4, 

(1) P(Z<0)=P(Z>0)=0.5 

(2) P(Z< — a) =P (Z>a) 


•a> 0, b> 0, a<b°A a fl 

(1) P (a<z<b) =P(0 <z<b) — P(0 <z<a) 

(2) P (~a<z<b) =P(0 <z<a) +P(0<z<6) 

(3) P(z<a) = 0.5+P(0 <z<(2) 

(4) P(2>a) =0.5—P(0<z<fl) 


SPI 7T 


|o| 



P(Z<2) 

=P(Z<0)+P(0<Z<2) 

= 0.5 + 0.4772 = 0.9772 



P( |Z| <2.58) 

=P( —2.58 <Z< 2.58) 
= 2xP(0<Z<2.58) 

= 2X0.4951 = 0.9902 



P(Z<-1) 

=P(Z>1) 

=P(Z>0)-P(0<Z<1) 
= 0.5-0.3413 = 0.1587 



P(Z>-1.96) =P(Z< 1.96) 

= P(Z<0) 

+ P(0<Z < 1.96) 
= 0.5 + 0.4750 

= 0.9750 


2. #?i[2fZL*g 161 
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Sh0[-M7| / I 

•4141 aX+b$\ 4+H 44 

44444. 

E(aX+b)=aE(X)+b 
Y(aX+b)~a 2 Y(X) 

3B ]SLS.E(X)=m, V(X)=ff 2 44, 


4i4iz= 


X—m 


a 


a a 


44444444 


E(Z) = ^E(X)-^ 

G G 

1 m „ 

= —m-= 0 

a g 


V(Z)=(^JV(X) = ^1=1 

•^WN(m, 4)44=441-44 
XI 444^)4 °14444444 
4llil 4=4 4144 X4 411 
i444 4°14 4 °11 °1444 1 

44. ae|4 w4 er4 44 114 

S-4°l 4444 ttflli 414 444 
4®ll n v^ll 44°1 314414 «14 4 
4^1°1 44. 444 411 14 431 14-71 4 
4 444 441411^4 44313.4014^4 
141144 444. 

a4 41H14=1414H11444 4 
4 44 414H 44s 4444. 


82 I §1151421 44 

4141X7} 44H N(w, 4)1414, 4 
114144. 

(i)P( IX—ml <4=0.6826 
|X —m| <g 
Y^m—G<X<m+G 


S144 11 ^o}Ma, o|» #§44 mxk 

41-41 X7}^lliN(m, <4)1-414 4141Z1 
y _ X—m 
~ a 

44n Z4 «4 44 E(Z) = 0, V(Z) = 144. 4, 

41^1 Z1 N(0, Dl-414. 

44 14 N( m , a 2 )1 4te 4141 XI £1^115. 
N(0, 1 )# 4^-1- 4141 Z5.4H- 44- s£44-ai 44-. 

441 ^ 444 4§-4 14. 

S11521 

4141 X7\ N( m , <T 2 )-§-4t-4, 4141 Zl 

?_ X — m 
a 

o)4a 44 Z1 N(o, 1 ) 4 - 414. 

I 42 1 44^14 ^lli N(m, a 2 )o)| m ££&+ +44 5U4 Sli. 

S1444 4-H144. 

I a?11 41-41 X7> N( 3, 4 2 )-§- 414 

X —3 
Z_ 4 

44:2. 44 Z1 N(0, 1)1414. 

.'. P( l< X< 6)=p(^-< ~~ 3 < ^-) 

= P(-0.5< Z< 0.75) 

= P(0< Z< 0.5)1 P(0< Z< 0.75) 

= 0.1915 + 0.2734 
= 0.4649 


P (- 0 . 5 < Z < 0 . 75 ) 



, . m—G—m ^ X—m ^ m+G—m 
G G G 

<=> — 1<Z< 1 

•'. P( |X—m| <c?) =P( — 1<Z< 1) 

=2 xP(0<Z< l) 

= 2X0.3413 = 0.6826 

(ii) P (| X -m I < 2g ) = 0.9544 

|X—m|<2<7 4=> m—2G<X<m+2G 
— 2<Z<2 

.-.P(|X-m| <2<?)=P(-2<Z<2) 

= 2 x P(0<Z<2) 

= 2X0.4772 = 0.9544 

(iii) P(| X-m | < 3cr) = 0.9974 
|X—m| <3c? <=> —3<Z<3 


162 IV. st#4#3i 




























133 


^ a|fl«| 111^ | £|a<g«m2* | «|g«l 113 ^ 

1 4#$5 X7\ ^445. N(180, 50 2 )-§- 41 4, 4§-W§-^3 

i£E?j6|f o|-§-sH 

(1) P ( X< 270) (2) P(150< X< 270) 


i #oi r 

(l) 1 EK 


53 54 #5 

^4tf4444$4. 
#4 434 
43 $5 $®|3H 
W, 45 43131 

3 ‘NORMDIST’ 

# * 431 

#3*1-$ #5 35 
^44444434. 

#5 3-r 44 W 

4 X31 270', Mean 
°fl 180', Standard. 
dev3l ‘50’4-°d 3*1- 
3» Cumulative31 


#3 44«* #3*>$ 45 





Si* fi«S5!s“ tp '**• t, * tfM ia 1 a«Kai 1 

V« 9«(H>: 

IL- 

*| 

S’ 


»7eT».. 

*® MBt 54I1JO. 

SMI 

I »a 11 m± I 


“ {^HITSHIWk 


TRUE' t- $3*1-$ 41153 4H 5454. 

••■ P(X< 270)=0.964069681 
(2)P(150< X< 270) = P(X< 270)-P(X< 150)33. 

fi p(x< 27o>& (D313 T^saaas. P(x< 150)1 33$ 
33. 33 33 313 X3| 150’ 1 33*}5, 333 31 (D4 4 
4 333$ 44-S53 3## 5454. 

P(X< 150)=0.274253118 
P(150< X< 270)= 0.964069681—0.274253118 
= 0.689816563 

I 3= *0| I 

54 3333141444 333^ Enter 4155$ 

P(150< X< 270)3 41 3# 5 33. 

f. =NORMDIST(270.180.50,TRUE)-NORMDIST(150,180.5Q.TRUE) 


P( \X-m\ <3ff)=P(-3<Z<3) 
=2xP(0<Z<3) 

= 2X0.4987 = 0.9974 



3, 45. 3313 3 68.26 %5 355543 ±ff 

33314533 34 3 95.44 345543 

+2(7 33314533 353, 3=99.74 %4 3 J4 
5543 +3(7 43314534 34. 


sPl /1! m 

5444455 * 4144 4 55 
34 

41-45X7} 4445 

N(l80,50 2 )54t-3, 

^ X —180 
50 

4351 4$ Z5 54^445 
N(0, 1)1454 
(1)P(X<270) 

= r> / X —180 < 270-180 
®\ 50 ~ 50 

=P(Z<1.8) 

= 0.5 + P(0<Z< 1.8) 

= 0.5 + 0.4641 
= 0.9641 


m 



\ 

s' 

\ 

1 , 

0 

1.82 


(2)P(150<X<270) 

W 150-180 < X-180 < 270-180 
50 “ 50 ~ 50 

=P(-0.6<Z<1.8) 

=P(-0.6<Z<0)+P(0<Z<1.8) 

=P(0<Z<0.6)+P(0<Z<1.8) 

= 0.2257 + 0.4641 
= 0.6898 

m 


h 


- 0.6 


0 1.82 


z 163 

























































164 iv. 



















































O ^^aiHStirntt^StsS-iaera^a^-Baa 
€ ?MI a* *rt-«1 ae^ji 5}#°] S°1 a*t^ •i'-a-l- S* « 
t ^ tast* 

tm Jt9t «H S®l $« SHK a® * JM«S| 

*1 aaa £>sa * st m m. 


S«1*SK 

• aaa aa» ■?■ sn 




1. S+2H|s>| s# o|@nm. 

2. Hgm S&e| +* OlsHtM-. 

3 . mas^i ^ ys-s m. 

4. HSS % S^§^2| Ua, SS§5°.| 

■£n* o|sHmk 

5. H§SS zl 3¥* sH^jS- + aw-. 

6. Hu I# S! a#u|#°| res 5 a.d| S o| 

Sa* oi@nm. 

7. hu e# +gs|a, n Ss|* sHah# - oi cK 


OPW BH^feKH aj 71£ 


age, g+sy =m sm^ai, °j°i^#, 
ass, ssss, azJaS, aui«. aauiM 


=P(-0.8<Z<1) 

=P(0<Z<0.8)+P(0<Z<1) 

= 0.2881 + 0.3413 
= 0.6294 

52 ^] yy-70y y«>y tpg 


tpW7| / iS 

cfg- ayy ££ y+yy Jf7ll7> 1 kg-y +#4 

2 k g y y-y* 2 : is. y y y-yy* 

¥+y y y§- y^y+r yy- y+yy. 

2kg 


+^63 %yy-. 

(2)P(Z>80)=p(z> 8Q 10 6Q ) 

=P(Z>2) 

= 0.5-P(0<Z<2) 
= 0.5-0.4772 
= 0.0228 

oH, 150x0.0228 = 3.42*laS 

soy yy-y y-y+rysyyy-. 


lkg 

Q. k 

a.yy ayy- yy y- 
syy y¥ +^gy 
yyyy? 

yyy yy-i-yy y+ yy 

Sr y°iyy y+ y 

yy. f-yy +y+- yy- yy yy+ y-a- ^p+y- 
y y+¥ y y-y 7 +^ti 



2. #7||2|ZL*S 165 
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a "P6PI / #0| 

4 4*44 *2**b 44 *4 
441* 4*4 44444. 2o|*S 
#314- 1* 44 44 44* 4 * *4 
* * SM 4*44. ICpM (2)4 *«H 
(1)4 *4*4 4 ^-44°14-. 


01 x*£a} 


tfEl^oj -as iA) 

7flS7l^«a *@4-41 cfl^ 45230 ] 444- *&4-iL4 441 100 ^-i- W4 -S 
-g- 442. ^4. 4* ^ <4— 3W 4 ^b]44 4-^44 ^-2, 

2 44-1-Ji4. 

(1) 4*4. 

(2) 4 #JL*- ig*4. 


sS44 ££4 ^oisl*. 


m sa[ 

|S=PSAKS-»ffll) 

I ss^KttWW) 


SK)127| 71 i* 

•fan*] *2* -§-47} 27fl 4.S4 24 
44**4 422 * 01 *. 

244(211111, population)* 44 2 . 

* 4*4-24 §}* 4* 44* 4§}2, 

S*(114, sample)* 2-444 e °}2 
7l 444 24444 444 444-4 
444. == 

4* *4 444 2 * 4 s 244 44* 

4 4-tII 444 4°}22 4* nfl, 244* 444 
2*42 244 4 A 3 4444. 24 ^ oj#* 2 * 
2 ^H 44 * 3122444 444 447} 44 4 
4 *4 444 4 7U4 2*42 244 44** 
4422 *4* 42244 44, *4 2*42 2 
4443*4 5*444 
44 *4 42 244 44*4 f-Til 44 * 442 
2 444244* *4 42 244 43 4444. 
44* 244 *7111- 2*4* 4*2 A }* 44 c 
42 , 244 4 4413 ^ 44 444 2 A}§}* a 

* 24 * 44244 . 

• 2 AH- 42 44 2 *** 43 24 * 4 * 4 * 
4 44. 




.Sg- 


■HU 7ftT£ jz-Sj-n|» a# 4 »1 *I«M1 a.®.7H 1 * >8- 
**M 34»1* n -8-ell* °8 T 9U-. <>14 *»l **3 tfl-8 
«i sit a>a ?wi* eaB«i8i- s>3, s.aa ?j*w a=r 

^a-<>2) Inal'S °)]Sfc °K t a47> au. 

SJ^OII O]t0 7|^0||A-| 1007H t l' a| _„„„_ _ S» 

*M SL4 M lt- 94iB, 3 . 42 HW 

?m| 2 | -sfli* t£ au. «w 

*<1 a^a] a-f* 4 ** ^a« *b»W *h:n, a** a4s> 
15i*5Sa'-iel-ji*t8. 
a ag-4 7i4* a*.2) 3j\hjl * 4 . 

* 4 ® in, 4 ^ 4 # *}« W #4 * ayj 

s|HS.S4a4»W. 

4*443. 4<ra4fe a*2 *M m|«H -'W4 y l-§-°l S»i *a, 
*7>** ^-fs a°-°s. ^+* 7js|s}2* a-T=a 

T-vau a*a7.>* #«| 


i ± a »t 7| / 


"<?> 


115^ | ^Pgja«! 116^ 1 f ;.p q|g«i 118^ 


4*27}4 4244 S-&244 4^* W44. 


4* *4 4*4 *4 A 14* 27}444*, 

*4 -§*44 **** *44* 4 ** 2* 4* 
* 2 a }4244 *7-112 4-44442 $444 * 
4. °14 4* 27}* 444 A }42 §1*4 ©l ** 
4* 444 S* 2 A}t- §} 4 *> * 4 . 


i£ SPI / 


|o| 


© ©444 4444. 

©4*4 4444. 

© 4*2A}7} * 7 }** 4*42 2§1* 4 < 


44. 
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aois*!. 


9!HS aaoi OB 
a see smss $a 



agsgo) ga)g ag«iH a 
a ^a* «>^-o-s. ■% 

S-i-gWgfll an. ”HH s. 

^gs) ^ avans^ a 
g*^*fe3°l*MW. 

»1* n*Mgg*5fcag°l 
2.^021 °)in « ggnl gf-s) 

7 ] S°W W. *, gana 4 
Si?> eg »s g#5M°) 
ftn. 

°w 4 * g*a* a2i+«»i5t- *f3, angt-n agg- anaga 

ag* g#«fe t-wfe s a g#s «&* nn nasi gg g ng 
g& g8g#g sISs) ¥*1 Sfe 44S4* 

°l!U4. 

3^b\ 3.7\7\ -Igsl g 3g°ife «I4«4#£ 4«g#sl * 4 

an. 

gsanw agg- g*tt nil -iwina 'S-’ags.t ain^a, agg 
-"■Ml44SH agagg-sM g«| an. 

a6|4 g4 sg7> eaa aag°fe 4H+71, aga gsa^oi# 

snngan. 


i i 5 *1 71 / 


2 


^ giaaj 115^ 1 -“P '-;a^ neq 1 vf aa^i 11353 
*7} 1, 2, 3°1 44 44 37114 g°| *4 a& *444171 g 271)1 
4fig**fe eiig 2.g S 7V444 gnnn. 


3 44 iis s>7l 2°M 444 4«l g#*Rr nan ' 

«) 44«gs 27l* 4*44. 

(2) 44 oil 27fl* g*©4. 


?4444 


^0^71 / | sH-y 

•f41 £-44 -H-^3 £*44 444 - 43 4444 

3g* 44471 44444. 

434 41 ^44 444 4l£xl* 1 *£ 4,3 
S4£Al* § *£ 44-. £44 44* 434 4 
*£X}* Sl-q-ZL 44 yfeA] 444 4 ¥ oj-qcf. 

4 * 4 4 £4 44 44 £* 7 } 444 *£ 44. 

S4£44 rfg-Afig-ol *tj| ¥344. 

( 1 ) S441 £-444 444 4 44444 44. 

( 2 ) S4* ^ 44 o] 4 ^ 4-44 44. 


•444#(tt*tttb)4 144414433 414 

4 44 £4 random sampling* 444 444. 


44444 £444 444 43.4 4 
3,4 4£4 444 4 41-4 4£ 44 
4141444. 

44414 444! 44 41411(4 
*fAm)44, 44! £444 444 4 
44 444 44 4S4443 444! 
43* 1441!4444. 


£££ SPI / | «o| 

2 414 43* 4*1 4*4 ¥! 1 
4* 43*^* 44 44H°14. 
444 ¥4! 44! 

3X3 = 9(7}4) 

3 (l) ¥14 43* 44 4*4 ¥4 

8>3 4* 43* 4°1 y 14 

441*14 

444 44! 44! 

3x2 = 6(7f4) 

(2) 3 C 2 = 3(71-4) 


43 !¥£ 

41S* 4££ 4! 44! 44l£(i927)44, 
3*44114444. KS 4*S!!444 
44! 43£ 19634 444 £*7} 4 * 444. 
KS 44S4 *xi-4 7HH 40000711 4£°l3, *1 
41S* 4* 4 xi ¥4444 ^xHl!**} 
£££ !¥44££ 4*44. 
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—ol- ^lo-|<^l 


/m 


•^44 r±SS.#H °11 4ti ^44# 

°3j4 4°14 H £.4 4°ll 

4 ‘44 ^4’ 4- °l-§-'S'M 44484 4 
4SH. 

°H«-4°1 50044 S.444H 1044 
444#4-4 AL4. 

©50044 A A M°W OOO^W 499^> 
44 4s* 444-. 

@^I4 £5.a|s] '£?’ ^IItHH 
4M4 44 4- 4^44 444 At 
444 4444. 



444 ‘44 

ttm. 

©444 44 ‘44 44 444 44 
44 44 444 444 3Mr 444 

4. 



«SCIi): ^ 

M5 

- 

3.A 



A|3KE) 0 | iS(A) 

1 


b!4 AIE(R): 

12154 

“I 

gTj 



® SSKO): 

$A$1 

ISel 

0 AH eg ?JHAIM(P): 



O AH eg mti gAI(W) 


0.212409 
0.933927 
0.659505 
0.413587 
0.055666 
0.825953 
0.696524 
0.227851 
0.643513 
0.550462 
0.318644 
C.194922 
0.579516 
c.:: - 04£ 
0.936033 
0.368328 
0.352092 
0.913816 
0.124729 
0.998596 


044* 4* 4* 10004 - 444 ^44 4efl* 
4 4 4 4 500*4 1 44 44*, 4*4 44: 
4* 4*5 10 4* 44-45. 444. 

212, 413, 55, 227, 318, 194, 217, 368, 
352, 124 


44 7\A 444*4 


sio anu>: 

SA*l:tA$100 IS! ) *'*' ) 

□nuiLi 

1 a* 1 

se *8 SB 

1 Siam) 1 

;?io *#(£» 




® *t(B) 


*e«: 

5 

•V S3 

•OHOia): 

® Alas «3*1E(£): 
0«SS«W S«Q!) 



1. £»£*|o| 0 | 2|S a44S 

a#E| ±"E?1|CH# oissfoj 371100°] hSeHXW 5 7H°| aes 444*44 s.x\. 
OAl -a-AlOO -aoll 1, 2, 3, •", 100-S 4344. 

© g)|o|e) E.A 44o)W o)|o|e| g^s. # 

■Wfca, a g^g* 4344 «]°i* # 

34S £€^4 i>4 afSol 44t!4. 

© S3 a$fe Al S-Aioo 4|s| x]s 

* app^ S$| *I3S 4a 244 
g aas 444 4ge 434 m s. 

&4o)i v s 21344 . 

© g3 S4S xHsS *|HA|E^ A]e|s] 

3. 44S #344 AHSS 3ha|j=ch| °]2|4gs 57H2I 4444. 


2. 7)I47|0)| 2)4 asl^g 

S4S 7)l47|oflg tKHI EhEfe 7|fe ?|7|- 5U4. o|S£ 4gg 
RANDOM ££g RANDS 2A|£]CH XfeK 0|2S 4Sfi 0 
4 l 4o|°| tPr* as 4 5U4. o® 4o)| 1000S S44 ooo 
o)W 999444 444 ^Z]cf. 

oiseiis 900 s §o)|A-j 5§s aa^gsfe aas 4S4 i>4. 

O 4 A©0l|7|| OOOOIIA] 899444 S44. 

© ^ rfl ( i s 4SJS, ( i s *3 t]4 

S2W. OK M-M f rf gfloKAHSSti4*a 
S4 5U4. 

© ©CHIA-] <gg 1440111000s SS 4S 4SS Sfe 5@s SS°S 4fi4. 


3. *)M!f7|# o|S§] a44g 

*l-a 47(-50@°! #4a|oi|Aj 5@e| $es 444*4^1 444 50S4 #o|o)| ioiw 50?;f 

44 as# 4° >HNIS 4440)1 ^gcf. o| xi|d|s S 4)S 4S, a4e 5^S 4g§)2, 
4gS 4«I4 as# 7HE! 4^S 2S°S 44S o|5!S 444gSo)| 444 4g® 3 
o|4. 



•^14^711-01^-4^^ 

^ 47} 50^41 -§4-bHW 5^4 ^i- nfl, 4 4 




^s”T 




(i) 7114&M 544-^4^4 


3J4*H«484«-: 

4 47H1WS4#: 

4 47H1W441-: 
4^^°)lW^4i 


49 

50 


48 

49 


47 

48 


46 

47 

1 


1 

50 

49 

50 ' 

49 

50 ' 

49 

50 


1 

46 


1 

49 ' 

48 

49 ' 

48 

49 


1 

50 


1 

“ 50 

1 = 1 
48 50 

47 1^1 

48 ' 47 50 


1 


1 


——|—-—{—-—|—-—|——— 
50 ^ 50 ^ 50 ^ 50 ^ 50 


10 
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4. s|tt °J94S 
144AHH0 ziiiBf i)o| go|Ajs^|o| ZJ SOI 00)1 
A) 9^x|2| £x|# 2g)4 AHS 3££ a#* 9941* 01 
-MSS4. 

o|#e)|S 3009 SON 59* ?J94ssfe 99S 4#4 lief. 

O a.aas| 9 a±0|| 000O)|Ai 299^7^1 o| &£.# #°J4. 

©A)S 4# 99 tHr^Ah^l 37H, OISOIS “|R}4# «N X)E|, 4S4# ajo| X |E|, ^ 
4# ^2] 49* 9*9 #A|o|| £X|S OOOCHlAi 99977)X|°| *# £* 4 &14. 

© 299 0|s)°| Ss# 7R9 4-JH A®# £A)C|)S lg££ Sjfta). 

5. *4a# oisa S941 
tHrai oow 97 ?|-a|°| £x» °J9* HHSa- a 
o|4. ##o)| sil 94a* o|**)o| 509 #o)|Ai 
59# 994*41 99# 4#4 94. 

O *999 4 94:0)1 000)1Ai 49499 S*# * 

94. 

©*)|H|#7|I4 *4444# o |mm tw-asi 

A|5)sh# % 9# SS4. 0»E)|9 0®0| 14 
«y 699 01, 141# *S ^1*4 94. 

62 67 74 04 84 75 68 641142 22 88 64 
© 01 19 69«H 499 444 # X)BH a## 

°£ i-|o|7 I-Sa) #4. o|oi, o|5!o| 44 L H# 4 9a| 4 § 50 o|l9 5!# 9#S 4# 
4 94. 


57 94 72 
5924 77 
329710 


65 3712 38 63 
37 14 47 47 79 

06 19 13 11 04 
05 63 75 7657 
34 30 47 6173 


47 02 3886 81 59 7746 1756 
39 65 3438 46 26 9515 8070 
7105 53 6901 
09 16 06 3302 
75 68 64 1142 
21 59 79 73 18 


3974 53 
38 92 08 
7404 84 


17 00 92 
76 49 
8163 34 
9514 63 
45 95 73 
26 10 31 
44 3165 
20 46 32 
54 59 00 
40 06 89 
49 59 53 
13 60 78 



40 48 47 5« 41 14 22 28 ••• 

© 0|2f 901 9# 4 gO)N *)#■ 571)9 4 40, 48, 47, 41, 14# S*S Sfe A)g# a# 

°s @104. 


1. 7)199* o|#5|o) #&| s 9# - 5g§ °j94#4o) mx). 

2 . AM#?!# omm #9 o m * 59 # s 214 * 90 ) * 4 . 

3. t*4a# o|#*o) #a| O 9# * 59 # S94*9o) MX). 


(ii) ^Al 0)15^4-^^ 


11 / 4SS9 2MI / SH^ 

14 9*^9 34994-*99 
1.014 9 ^s-ollTll 00°)H 33*4 
9 9*1194. °H, 7109 91! 

9311, 2, 32, 33, 34**9 

01, 02, —, 32, 33, 00**. 9 

4. 

©7)1*711- 9199 *0 *44 
looo* 949 ah 4-9 41- 91* 
9 HH .99 9 - 99 - *9 449 
4*4. 

©4* 19 ©9 444-80, 22, 62, 
19, 70, 14, 31, 76, 02, ••■** 
449 49*33 99-9 

57119 4 22, 19, 14, 31, 02*9 
3* 49 «hj,§. a*** 4*4 


2 . 01949 34944 4410414 34 
914444 9* 59141*4. 
©599 7)414 9*419** 91 
* A 31a0**4*4. 


iCi x 49 C 4 _ 5 _ 1 

50 C 5 50 10 

44^41 * 41, 9449 9 91 ^44 14 4 
9 91W4449*7} 91411 *4 94. 


3.019 9 00 94 33449 9*1 

194 991, 7l*9 99 9* i, 2 , —, 32 , 
33, 34 * 4401 , 02 , —, 32, 33 , 00 ** 
*4 


•444A4M1 o)si 99 *# 

944 A 1-9199 41, 000994 #- 4 * *** 
**949 9*4 001 4Ai 3009449 9*1 
1°14 4*, 000911 2999449 9*1194 

•4411 91* 9941 

44IH4 62 67 74 04 • •■*4944*19- 
9 49* * 94 . 0 I 93 . 62677404847 

568---199147114 991994. 


©94*9 4991 ^4 914*4. 919 
9 64 399Ai 99 -ii nn 649 39^114x>9 
0*9 * x>99 ***** 4 5 >7}9Ai 04 
”1» 

06 32 88 07 06 19 13 11 04 45 95 ••■ 
© 97 H 331 91 41 49 494 * 44 
91 44 4141 4* 914 94 99 9 

14 49W 9157119 4 06, 32, 07, 19, 
1319** 4! *a^ a*** 4*4. 
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SK)|-M7| / I sH-ti 

^>2, 4, 6, Sol mm 4711^^1 

X M §*1 Si4. °l^-i- 
^}JL, -o"°11 sHlblb X 

efuL^ 

m— 5, ff 2 =5, a —1 5 
<$ 7 ]X\ 37l n = 2 91 Sb# bbrl^M 
^1131! X^\ X 2 ^-3L «h nfl, 

sbfs x=-^( x r + x 2 ) b xa x 2 



SS. M-BHfl b #4. 


X 

2 

3 

4 

5 

6 

7 

8 

m\ 

?{X=x) 

1 

16 

2 

16 

3 

16 

4 

16 

3 

16 

2 

16 

1 

16 

1 


m^x^j-ix.+x,)^^ 

E(X)=5, V(X)=-| 
E(X)=5=m, V(X)=|-= — 

Ol_0_ ol ^ Ol-rl 
us s r A*»^T« 


02 abSS^l 7i -g-a 


1 0J fi 7| / 


SSS521 ^HJ- ZL bS* tto^. 


HSEtol §SS| HS U|* 

ms. 2 * 4*21 
aw. 


2*}2\ £)b ^HJb M«Mb Xej-Ji # 

“I, xs] jgs, bb, ab^Vt- ^ a§5, sbb, 

^ 2, AAA&g.tn, a 2 , <r«4^-ol uJ-Ef^cf. 

#€ S.334H H7| M<y ab x„ x 2> •■•, x,,# 

&§- “fl, o l#si iEsaeoiaj. s>jl, 7ij_s. x^ b°i x+^-vi4. 
X=^X, + X,+-+XJ =^g X, 
ab«b ab°fl 4Ef cf-g- &-§- 7WHS. 

xs] bib cf§- 2 f AA. 

sbSb .vei ga 

ig-a-oi woijz, ab€*>7> a<?i s.^'cMH 37i n°i ab# bbb 
#M, ab^XoflcflsH 
<1)E(D=»i, VU) = -£, <*X)=jz 
<2) s/gea) *27} =8fl«-io|^ Xfc =8fl-*2 n(m, “■)■§■ 4 
m 

<3)373*4 *S7>3tWS 71.®W nMSS-g-2] 37) »o) ££*) 

3'ar2)«'ifr=SWIN(m, —Ww^**. 


± i 3 4 71/ 


T 


^q««ni5«* I ^g|««m6«g | -fgjflaj 118^ 


1 N(5, 36)# t^=-b S-^^HW 371 w = 16°J ab# °JS] 

fftt ab^X3^4ab£*Wb*W. 


2 6, -siabW?} 3?1 bj\ «=ioos! abb °d 

I slbb# A, ab^JS xs] bib ^MbR 


^r'fr£*^37]n = 39lSgrX u X 2 , X 3 
^K2, ^ Sb 3 J5 X =y (x, ■+ X 2 ^+ X 3 ) Sl 
r as. m-bha ^ #4. 


X 

6 

3 

8 

3 

10 

3 

12 

3 

14 

3 

16 

3 

18 

3 

20 

3 

22 

3 

24 

3 

m\ 

•D 

>^l 

II 

HJ, 

1 

64 

3 

64 

6 

64 

10 

64 

12 

64 

12 

64 

10 

64 

6 

64 

3 

64 

1 

64 

i 


z=^-(x 1 +x 2 +x 3 )5i ^q-bbb 

E(X) =5=m, V(X)=4= — 

8 w 


iS SPI / 


|o| 


1 w = 5, ff = 6, w = 16olHS 
E(X) =m=5 


° {X) ~ fn~/l6 


_3 

2 


2 £.^01 

37l 100*1 bS-^1 3E£ Xb ^ff-b 


N (6. Tj). #n(«, 1 § 5 .)^|7Wflm. 
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^ | vf 116^ | 118*3 


MIOIEKNeyman, J.: 
1894-1981) 

«#=. eH-^sl oR 

^SAH 1937y AjalWsl 

7«ys saw 


(i) m= 25, x= 502, ff = 10°1-E 
. 10 „ 


L #3)5. 95 %£. m2) 


, 10 


502—3.92< m< 502+3.92 

• 498.08^ m< 505.92 

(ii) w = 25, x= 502, <T=10°la5. -tlSjE. 99 %S^ m2| 


502 — 5.16< m< 502+5.16 

. . 496.84 <,m<, 507.16 




H# crJlcHfe 
£g°| £5Qx« AHfict 


S»I*PI / 

1 (i)-A]Sl£95 %9l#S)^lt 


x— 1.96-p- <m<x+ 1.96-p- 
In In 

(ii) -a]S1£99 %##S) 

x— 2.58-*=- <m<x+ 2.58-*== 

■Jn ■Jn 

°1 +M1 3y] n, a&^Sl $; x <4 sa 

02) &#■ tfl +*1-4. 


IS SPI / 


roj 


1 x=60, <7=6, »=ioo°lHa 

(1) -ilsla 95 »JS| 


<H Ig H*H*| -> 3 -a-ste * 7 fe ^m g“l J!, 

io gi! w. m-g- a°>ii7] 257i 

e) feig* a-gjga-t *s]<acH a &»l 502 g«i s| 

27f3-»J-|--a£lE95%, SO^Szlzl-^a^sHi!)-. 

1*01 [ 


^ 7|Hajii5^ I ^=i?jsim6i? | 1185? 

) =a®«s] 7 ] 6 ?i fi-gi* 43.t 37 i 7 > 100°] afrg- 

^ “J^^ssMaiga-i-^sraclMeooiaol-. m-fr -y 
3£sL*a?M!sMe]. 

<1)4!S)E95% (2)4!slE99% 


SlAHM aJa]*Rt -g-3^2) A -S-g-2] Tgas-a* It]* 

43 $c], o) -g- 3 * 400 ^-i- °J 2 | 7 ]*S ]01 A f-S-ig* IgA] 
s]acM 30.5 mg, HeflA] 7 > 5 . 8 mgomt ; ]. «]-g- 3 * 1 >S 
“II ttfl A ^*21 ?ga ’8*# m% t]g-sl Ais|33 
(l) 4 ]s) 395 % ( 2 )Als ]3 99 % 


60-1.96 


/Too 


<m 


<60 + 1.96- 


Jim 

60-1.176<w<60 + 1.176 
.. 58.824 <//t< 61.176 

(2) -A]SlS 99 %£, 
m2) 

6 


60-2.58 


/Too 


< m 


<60 + 2.58- 


Jim 

60-1.548 <w< 60+1.548 
.. 58.452 < m < 61.548 


xj- a# a# afl&i] S.3j7f m2) aa 

aiM-^1-a 

aa^l 3J 1 n°] ^S-«l 3.# sa 

a+ai- $\# aa^i aa+an- a 
+sM£ aa. 

n = 400, x=30.5, (7 = 5.8«>l£a 
(1) as)a 95 %a a^a^M 
5.8 


30.5-1.96 


/400 


<m 


<30.5+1.96 


5,8 

/400 


30.5 —0.5684 <w< 30.5 +0.5684 

.. 29.9316</n< 31.0684 

(2)-A]S)a99 

5.E 


30.5-2.58 


/400 


<m 


<30.5 + 2.58 


5,8 

/400 


30.5 —0.7482 <w< 30.5 + 0.7482 
. . 29.7518 <//t< 31.2482 
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is! c: 


/«H 


°l-§-5|-t4 Aisl^bi- ^ 7 ]] +il + SM. 


• CONFIDENCE 1&+ 

% 

^fl-8^ ^SlSL 95 %9l 4431+*!® 
h^Rr^l, Alpha °ll!r 
‘l-(^ls] A)’ 

5] &§r 3H ^rnA. 

W -il5)A95 %fe0.95°l-&S. 
1-0.95 = 0.05 

* Alphas] H^tEE 
n}°T=Ai S ]c 99 %6\V\ Alpha 1 °lfe 
1-0.99=0.01 

•i-^^4. 

+■ ^5] A 95 % °1 3- s Mfe 1.96 4- 5] 

In 

&°1, 413 A 99 %<& 3+<4fe- 

2.58-^5l^o] Tll^jcf. 

Jn 






7«as s«4 £5# oigsw o\mz in?*# sab.. 


8ffE|: 


laKH# 0|§SfOj Alsp^.^7| 


' S+ °^h# 

& $rai°3 i33^s) 
SKMI *H 


3*3 £HS*Hs] 

CONFIDENCE SHM- 4fr*H 514. 

ol-Wl^a 143^3 tWM HH Als]£.95 %2.3J%^:m2-] <4s]^- 

*§■ cB- t**H ^>. 

1 LMI Alphas ‘1 - «* 3 |E) ’ s| &-§- $ 3 «. 

<^7l^fe^S|£7>95 %9l ‘0.05’ # 

2 EMI Standard.dev <41 °J 3W. 

«j7Wte £$«*MI ‘10’ -§- °d 3«. 

3 EDI Size °1) a-g-sl H711- 3#cK 

•Wife ‘25’!-'?] ^4. 


4 EMI ^3 1 2. 3EMI® ^*13:1-^ cj-g- ZL^s\- £o) 3 . ^3)-7V 3.919927969^. 
«J7W 3.919927969® 4MI *>34*1 *V£^aW 3.92S. W. 





I C0NRDENCE 

Alpha 10,05_ 

(^) = 0.05 


Standard.dev 110 

GD = io 


Size fa 

(*) = 25 



= 3,919927969 


aae 1221 dSI ?Zt* UEtaUD. 

Size §1 

IS) 5S2| 37ISUD. 


4=a) g2>= 3.919927969 

| £Sg(H) 

1 5ei 1 

r«^n| 


5EDI w2| Alsl^p-^l-o.cf2.j!f £ 0 ] -^-f}-^ ojcf. 

502—3.92< m< 502 + 3.92 
-•- 498.08< m< 505.92 


■H5W 143^5] ^l3>7l 1 oflA| 5]S]H 99 %A A 

3 j^ m% ^+§-4134. 


Alpha 

|0.01 

m 

0,01 

Standard.dev 

110 

a 

10 

Size 

(25 

a 

25 

aSEt 1221 i!SI a21* 

UEK3UQ-. 

Size g 

g) 522| 37I2IUQ. 

5.151658607 

4 A 1 121= 5,151658607 

SllKH) | 


gg! I I W* I 


2.58-7=5] ^O] 5.151658607°lAA 

■jn 

2.58-^=5.16AS.7ll44§l-^S-5jSw5l 44 sp 
Jn 

^>5-1+5.3).^ 

502-5.16<W<502 + 5.16 
.'. 496.84 <m< 507.16 


S-Tl 


estimation) 


point estimation) 
5 + (HkfUE#®, interval estimation) 0 ! 
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* 4 , °J 4 , Xt, x 3 °i 

4* 44 4*4* X 3 , X 2 , X 3 * 44 44 
*XN(70, 15 2 ), N(74, 16 2 ), N(76, 18 2 ) 

* 4*** 4*4* Z u Z 2 , Z 3 m 44 

44444 

^ _ X 3 —70 _ 85-70 

^ 1 r- -. r- 1 


z 3 = 


z 3 = 


15 15 

X,-74 __ 82-74 _ 1 

16 “ 16 “2 

X 3 ~76 = 92-76 = 8 
18 “9 


z= 


l4 Z\ 


+S4** 


18 

• • Z 2 < Z 3 <Z 3 

444 444 * 3.4 4 °1 #* 4**4 *4 
4^.4444 44, 44, 4444. 

H3© 

4444 44* 4*44 X45i 44 X* 
44** N (700, 40 2 )-i:4S-ELS. 41-44 

X —700 
40 

N(o, i)*4*4. 

4444 44 44 * 64 * 44 

P(X>6) =-^-=0.07^4 

p (z>-^°^)= 0 . 07 

0.5—P^0<Z< k ~™° )=0.07 
,P(0^^)=0.43 

*44 444 a*44***°W 

P(0<Z<1.5)=0.43°lH3. 

£-700 


40 


= 1.5 


.'. 6 = 760 


444 4444 44 44*760444. 

O 760^ 


13 


14 


15 


**4S X* 44*s n(s, -|^-)*4.2* 

s 4*44 Z= X ~ 5 3. **4 Z* .ft* 

T 

44*ftN(o, i)* 4*4. 

444 44* 4** 

P(4<x<6)=p| / 

\ T T T / 

= P(-2<Z<2) 

= 2P(0<Z<2) 

= 2X0.4772 
= 0.9544 

(S 0.9544 

w = 100, x=56.5, <7 = 6.3°]*3 44* 95 % 

s 24*^4 44*444444 

x - 5 - lxx Ms- m - 56 - 5+LXX 7m 

56.5 —1.2348 <«4< 56.5+ 1.2348 
.'. 55.2652<m<57.7348 

[U 55.2652 <m< 57.7348 


w = 400, ft*4-Sr£=^- = 0.025°|*, 
wj>>5 0 l*3ft*4*-j>4 *ft**44-*3 
44*** 4*4. 

444 2.4* £°fl 44 44* 95 %s\ 44 
444 4 *4* 

p- 1.96 



= 0.025-1.96 


0.025X0.975 

400 


= 0.025-0.015 


= 0.01 


£ + 1.96 



= 0.025+1.96 


0.025X0.975 

400 


= 0.025 + 0.015 


= 0.04 
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0.01<£<0.04 

444 o] 7]o3 i %~\ %7}B H 44 

°ll 44 4 $4 4SS 4444. 

(U \%~\% 


@4 zn 

01 4144 x±= O] b( 360, -|-W 4gLSS 

E(X)=360X-i-=60 
V(4) =360x^x4=50 

b b 

s(I)=/V(I)=/50 = 5/2 

(U® 


p.186-189 


04 


02 


^7>7> 441 A, 41 

4«fl44 l7>7} 441 £451 44 


P(A)=-|, P(B)=-| 

°H, «1144 H S4 ^7fe 

An5°iss. 

P(4n5)=J- 

444 411 

P(AU5)=P(A)+P(5)+P(Anfi) 

= JL , 4_JL 

6 3 5 

= 9 

10 


05 


03 


4144 X7\ 7>41 £-2- 0, 1, 2°|SS XL 

444 444 


P(4 = 0 ) 


3 C 2 x 2 Cq 

5 c 2 


_4 

10 


P(4=l) 


3 C 1 X 2 Cj _ 6 

5 C 2 " 10 


P(4 = 2 ) 


3 C 0 x 2 C 2 
5 C 2 


J_ 

10 


444 Xs\ Hist- its 4444 414 


44. 


X 

0 

1 

2 

Y(X=x) 

3 

10 

6 

10 

1 

10 


.'. E(X) = 0 x ^+1 x^-+ 2 x^ 


1 

5 


O © 


°1W5B(100, 0 . 1)4 4s 


E(4) =100 x 0.1 = 10 
V(.X’) = 100 x 0.1 x 0.9=9 
V(4)=E(4 2 )-{E(4)} 2 °lSS 
E(4 2 )=V(X)+[E(4)} 2 =109 

dJ© 

244 4s°fl 44 44 4°1 444 444 A 
4s 44 244 4s°fl 44 44 4°1 14 
4 444 A c °14. 

44 44 444 (14, 44), (44 14), 
(44 44)4 37>4°ls, 44 A c $\ 444 
(14, 14)4 17>4°1ss 4444 414 
4141 44 4 4444. 

1044 4s 4 244 W4 444 44 w C 2 y\ 
44s, 14i, 3, 5, 7, 94 544 4s 4 2 
44 W1414 41 5 C 2 7>44ss 

P (A c ) = ^=l 

444 444 41-4 

P(A)=1-P(1 C ) 

= i_4 = 4 
9 9 
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06 23 2-1 34313 411 

sC 2 = 15 
i 0 C 2 45 

23 2-1 34313 411 

4 C 2 _ 6 

1»C 2 " 45 

444 441 411 

15 | 6 = 21 = 7 
45 + 45 45 15 

ID® 

07 n= 25, x=32.2, ff=0.5°l2LS. 34^ 95 % 
3-131343 

32.2- 1.96 x -j= <m< 32.2 + 1.96 x ^= 

32.2- 0.196<w< 32.2 + 0.196 
32.004<w<32.396 
/3—a=32.396—32.004=0.392 


P(490<3<510) 

490-500 < X —500 < 510-500 \ 

4 “ 4 “ 4 / 

=P(-2.5<Z<2.5) 

= 2P(0<Z<2.5) 

= 2X0.4938 = 0.9876 

©© 

10 °1 4334 x i + ax+b =03 4H4443 

£>=a 2 -46>0 :.a 2 >4b 

a=l3 4, 6134. 

a= 24 Kfl, 6=1 

a=33 31, 6 = 1, 2 

a=44 nfl, 6 = 1, 2, 3, 4 

a=53 nfl, 6 = 1, 2, 3, 4, 5, 6 

a = 63 wfl, 6 = 1, 2, 3, 4, 5, 6 

444 a 2 >461- 3441 144 (a, 6)3 

711311971H21S-441 411 -|| 

(D® 


08 


09 


4 14 4H A, 41 14 4H 
434:54-2. 3 4, 33 447] 344 43 
4 4 44: W1 444 41-4 444 34. 

(iM:| 

(ii)^:|x| x y=t 

(m) BBBBA: y x ^ x y x-|-Xy=J|- 

444 444 

4 . 10 . 2 _ 40 
9 ' 63 ~o3 63 

©© 


11 


m = 500, <7 = 20, w = 25°l2^. H31 X 4 
E(l)=m = 500, <7(X) = -4-= J==4 
3 31HN(500, 4 z )1414. 

°H, 4134 Z= ^~ 5QQ g- ¥2-3 11 
lf^0N(O, l)t422S. 


w = 400, 1441 ^=^-=0.832., np> 5 

4+ls. 1141 £4 HI 14-42-3. ^ 
4H 414. 

444 2.41 /Hi 44 441 95 %4 34 
434 4 431 


p- 1.96 


=0.8—1.96 , 
w 


0.8 X 0.2 


400 


= 0.8-0.0392 
= 0.7608 


£ + 1.96 /^=0.8+1.96 
'in v 


0.8 x Q .2 
400 


=0.8 + 0.0392 
=0.8392 
0.7608 </)< 0.8392 




4007H 1257)14 411^ = 0.062544. 
114 31 4007H4 4# 113 343 H 
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^1- 4^ V]£r-=rp°M3- 

^Rr Sj-f-gr p (p < 0.0625) °14. 
oRW a^l-i- /» = 0.1°1 jl n = 400-gr 
ES^=r 


■ft, 

<ft 

ft-0.1 

1 

1 

© 

*1— 1 

1 PQ 

/ 0.1 x 0.9 

0.015 

V n 4 

/ 400 



S. ^ Ojg ZR 5ifH N (0, 1H 7}R 

3*!th 

.-. P(^<0.0625) 

= p / ft—0.1 < 0,0625-0.1 \ 
r V 0.015 ~ 0.015 / 

= P(Z< —2.5) 

= P(Z>2.5) 

= 0.5-P(0<Z<2.5) 

= 0.5-0.4938 
= 0.0062 


AR ^ WS N 10, 


gf ap 


3- Z= X 2 U> SLsL Z\ 

fn 

if^aNfo, Di4^4. 

P(9<A<11) 

/ 9-10 X- -10 11 — 10 \ 

_F ( _JR “ _2_ “ _2_ 

fn J 



fn 

fn 

= P ( 

~^<Z< 

f) 

= 2PI 

(o^f 

J>0.95 

.-. p ( 

0 <z<4; 

)>0.475 


ni-Tu 0 !] # 


f(z) 


P(0<Z< 1.96) = 0.475 
#>1.96 


0 


0.475 


1.96 2 


15 


n> 15.3664 

16°14. 


4! 7}7| 

(i) Afi}B7l-^ ^7l°iH 

A7} 7}BM■ <r Sit ^-T-sl 4 

7Ho]J 7 a zvzv^i B7f 27}7) ^ 

-f7> SI4. 

Ml* Iro) A7} l-i- BR 3°M 4 

t: =r *?H &4.) 

ne)J! i-H*! 2^°1 7>Hl- 
s) tc2!7H°1 1 4. 

4^4 (i)3 

4X2X2! _ 16 _ 2 
4! 24 3 

(ii) A2)- B7> 7l*^Hr ^-r- 

A7} C, DR °]Z} ^ 

y°l51, B7>C, °1RR*- 

R a^y°liis.(ii)s] 



RRR AR B7V RR Rl"gr 

Ay±=A 

3 3 9 


RlrRR It °)W1 B^36, yW nfSHS 
E(A)=36-^=6 

D 

V(A) =36-4—1=5 

b b 

V(A)=E(A 2 )-!E(A)} 2 °|113. 
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E(Z 2 )=V(Z)+{E(Z)} 2 

= 5 + 6 2 =41 

E((X-a) 2 )=E(X 2 -2aX+a 2 ) 

=E(X 2 )-2aE(X)+a 2 
=41 —2a-6+a 2 
=a 2 —12a+41 
= (a—6) 2 +5 

W E((X-a) 2 )^a=64 nfl 
6 = 5°l33. 
a+6=6+5=ll 


0 


sS'SEIt X9 -1 


X 

1 

2 


k 


n 

m 

P(X=x) 

_i_ 

n 

jl 

n 


x 

n 


x 

n 

i 


5EIB BaE(x)*T*8w. 

E(Z) = lx—+2X—+3X—+---+wx — 


n n 

1 + 2 + 3H- Yn 

n 

_ 1 n{n+ 1) 
n 2 

_ n +1 
“ 2 

|cjd^|| savurm^aq. 

V(X)=E(Z 2 )-{E(Z)} 2 
l 2 +2 2 +3 2 H- Yri 2 


n +1 V 


n \ 2 

1 »(»+l)(2w+l) ( M+l V 


= 2(w + l)(2w+l)-3(w+l) 2 

12 

^ (w + l){2(2w + l)-3(w+l)} 

12 

_ (tz + 1)(m—1) 

12 


=^(n 2 -l) 


n + 1 


^(4-1) 


17 


18 


c^^rS. 


s*ffi=r* asaiftp-. 

44 444 41-44 X^JL 44 Z) 

4hsn( 600, 75 2 )-i-41-4. 

°141, 41:44 

Z= X ^ W) °-S- »°-4 Z1 

N(0, 1)1:41-4. 

7 oog oiaa Ant 4* ^aa-. 

(1) P(X>700) = P(4|“>™=“ 

=P(Z>1.33) 

= 0.5—P(0<Z< 1.33) 

= 0.5-0.4082 
= 0.0918 

1000X0.0918=91.8 
444 7004 444 492444. 

m io %o\\ *71 ?ia mn =psci-. 

(2) 444 44 441- a45i 44 

P(Z>a)=0.5-P(0<ZT<a) 

a —600 


=0.5—P 0<Z< 


75 


P(0<Z< 

. a—600 


= 0.1 

a—600 


75 
= 1.28 


= 0.4 


75 
a=696 

444 4 - 412)4 4446 9 64°14. 

(U(1)°f92g (2) 696-gj 


1.96 / ^-<0.039244 


4 n 


<0.02 


4 n 
4 n> 


<0.0004 


1 


=2500 


0.0004 
n >625 

444 Xl-4 37)4 625 °14 0 H°) 44. 

(U 625 
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o| EM=!4 

1. 93299 gas o|sn§m, - 5 #»°j *g* 

A JStT» 

2 . 942949 3a g^gg ess 3S4 

e, s#93 sas asm * 34. 

a am g °^ oi^o-ig ess gas oisns-m. 

4. gm34* mmi * 34. 

5. zlsHHS o|g§mi 01 Bi y\x\ ggsf ^xi|* 
sHStt-^SM 


Eb=!S 49 

471 soil 

•*0| 

1 e9 

—1— O 

*444 2H* 

34 7H2 

(1) 

3 

3 

(2) 

4 

4 

6) 

5 

5 


2(1)WS4 (2)99°M4 

(3)9°1^*4 




Afc}7H 


9499 “ 5 ig=i a 


sma*ii2i 

aa 


4349 J^5!S4 
2*14, a 



“I c]~S- £<§ si #2) 7fl^# 

(2) (3) 



2 

(1) /K (2) (3) 





3 ^£*1141 41«H cfS- M 4Mi*HeK 


9444 

9434 9*S4 9134 99013419o|934 

4424 

9949 | 

44 7(H= 

1 6 l 

M4£|si4* 

l l 12 l l 30 

*5.194 7H* 

1_1_l 20 l 


4 £f§- 2*1 E), 7fl^t- 44 -T-sH^. 



(3) 



9434 

9434 

9*34 

9134 

990| 

34 

9019 

34 

3424 

XHAl-7 l-^N 

CD CD —10 

9ARJ9 

9949 

XH 071-3:1 
0 — 1 — 10 

9949 

34 7 H* 

4 

6 

8 

12 

20 

292-14 

?H* 

6 

12 

12 

30 

30 

m|go| 

4 

8 

6 

20 

12 


434 

*994 9* 

EAia[H| 7H2 

34 4* 

(1) 

6 

9 

5 

(2) 

5 

8 

5 

6) 

10 

15 

7 


sn | §434 

4*14 *44 4 *4 2-4 444 4444 °l2, 
4 4444 244 44 7fl*7} 44 444* 44 
444244 

4444* 44 244 44 4444, 4444, 
4444, 44°144, 4°14444 44 44* 
4°1444 44. 
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zleH^. 


o| Ets# UH°^ 




• gH§ Ol^H^H, ^#*jo] -MS# ^r SM 

oj^|E.^Qi|A-l 4 J-eH 7(- ^-g- £E^# 5 HJS|-j2, T 51^1- 

• guf- Ajo^ 0|-f-O|£! £E^—| 0|^H^ 4 1 SJ^I- 

• a^fl*ll* ^ SALEHS L+E|.yi ^ flcf 

• ZLEH^-i- o|gs|-oj ojBj -S-Xil# 4 1 5W 


0 




















3EHe!2| H #£ 

1. eis m«K>i °th 

2. °13 -^EH^I-iJ'e gJ^|£S0|[ tHs|-oi °J4. 
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§H^ 


1111 / 

3H 4H 44# 3711 ^^- 3 , 

H, HUH 41. #51144# HI 
7} €*1-71# HI# ol-g-sfl #3 444 
3ll* m H44, HH# # 

33 4144* HIM 43# 4H 
3 144 41# l#p41 344 
4 . -EE 1t1144# 14- 4*H H 


ol 

A", 


3717} 4443 44 444 7}#5ll 44 
44 14 H41 

# 4444 2001444 444 s. 31 # 

*} 434 i7ii 444 4113114441 

* 711413 41. on 411 m 4 ^___ 

4 #4 44# 4-§-H 44 311* 4 

#4 344 44 7}4 344 sill# 44* 4 
437}. 


1 


°MW 7 e^£1 


Sf£#2 

• ?12 414 2# SSEE%|o)| 111 41. 
■ 42 2 eH 1 2# 2*H£S°1I mil 41. 



Si-71 


151*11 


4 4i 


4 


1 .144#- HI 44 1 7H -g- 

4 7}41. 

(i) 1441- on# 44 71114 Hm 3 
4711, 144, ■•■1-341 

(11414 344 H 111 , 4 #, 1*13 
414 144 344 41117H, H#, 



ol 7 V^ -S-'S 5 ! ** ’S'Hefe <£#af -g- 2 ]“jo]i 4 ^ ao] a] 

'ti^l^AS.HVTijl, Ol^-Srl+Al ^-*in)7>yAfe£Al-7]S.B>Jac|-. 

”W7>X)S g=4]-°llA]E Aj-a- go]7M *o] 7M Sfe 7-f BW igtjti- 
T Si-SH 3^*1) 2-°<M- AVjLTiq- ^wg-g- Ifl7| gji ^O} * 

°W *o« 5L<$ SLS. >8*8 a 8M-. 


3-1*1, •■■13 41. 

41 #4 llHl344on 

41 4°1 40111 144 o^c^ o_ 14^7} 

141. 

2 . Ill, 1 #, 1#1 4 14#11 HI 11. 
(Dll-H 444- 44 0 1114 14 HI. 

34 3 441 is HJ 3H°l3, 3 44 

11114 oil 

(2) 1*# 141 44°! 011414 414 ttfl 
114 441# HI HI, 3 4414 
1441. 

(3) 1*1* Iff 444 1441433 H 
4 411144oi33114113 1# 
34413 HHHHii. 
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71 "m 

•44 44 ^ 

4 cH5fa] 44S. ^1^14 # 

<44 4* 2.44 2H °] 1 4bw c H 44. 


,-Jj/ 



44 44 44>14 44 &5L, 

4:4714 #44 4#<^l# 4- 2^4- 
44 447} 4#2^8 442^Cf. 


•44 .hb^M (1) 1 ( 2 ), ( 3 ) 9 ] 444 441 
44 2^4 Bfe 2444 444 441 & 
4 444 44 44 444} 4-14. 



m=?*P\ / «oi 




244 44 TI^^W ¥ 2^4 44t 14 #47-14 
4444 442S4 4^. 44 4# 47} £4. 4 
44 ¥ 2^84 4s 44 447} 44 444- 4 4 
44. 


4442 2714 4s4144 444 S-44 44 
44. 
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aohfiji TT 

•cfg- 44 
4 &2Z. ^444 
-51 44 44 7}4 4^S4SS444. 
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44 7 ^ 0 } ^JZf 4>El| 7 ]- S^§4 

444144442.4:4. 

•4441444 44444444. 

(1) 44 4 514 4 44 44 447}4 4 

7-1 a 4*s 414 4- 4 44 

(2) 444444 444 44 44 44 
4 44 44 444444 444 4 
444444444. 



i i £ St ft / 


~s 


ftiMftft* ft ftft ftft ft- ft a°« # 

ftftft -ftft* "W ft* ftftAa ftftftig, 
n ftft ftft a* ft* ft ftftft ft 

ft tftft as . ft«ft*fti ftft. 

ft® ft ft ft°ll a* ft°Js>llftft* ®ft*¥ 

-fSASfttft. ft*-^f-°Mft°,Mlft 
ftA£.»i!tftft a*-*g-ft ft ftftft ftlf-ft 
anftft Sft-^g-ft ft ftftft ft*ftft. 
ftiwilftftft ifljj-ft a* * ft at* ft* °fl 

at t ft* ft okM &* ftaa ft* * a*m, ft«N*ft 

ft ft* °il Sift ftft ft-f-ft ft* ft* ft* ft* ft *ftft ftHft ftft 
ftlftft. 

ft«m ftft aftftAi ifl3?.oi) at t ft Aft b, fttft at -T- ft 
eft Dt ftftftift-aft ftftft at -aas. ft* •t aft. aem Bft c 

-i- ft* ft* ft ftftft ftaft ftftft. 


128^ | 130®t I *fftS|5| 1315a 




® 



§pj 71 io| 

1 (1)4 (4)4 S-4 444-4 44 4 

44 44. 

(2)4 (3)4 S44°14 | 4 44 4 

47} 44. 

44^-14s 44 447} 44 £44 (D4 (4), 
(2)4 0)44. 


2 444444 44 44 447} 44 
s(i), (2)44. 


op 


lJ )s^ 


( 1 ) 


(4) 


Plus €*| 

4 £^8 4 44 444} 44 44 4 4444. 

C *K *M 
N S X 


I So| | 

(1), (3), (4), (5)4S.^fco|S 
IP, (2), (6)0 s£ Mo IS-1 


-af e)S 4 eh?i- 

-af °PA 4E||7)i=tK 
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02 $4 


S ? of 7| / | efcsfc 

%«4>44 4* 



a of a tT/ I as swpf as sj*«£«oii m«fof sofa*. 


t^g-sf S“l T 1 £■$*) sf-frg- -&2^. -s-ef ct-g'^-’a -ga*l) S/9 O-S. 



4- #44 >a Jflsfl-g- *|-S- •JMSIW 4 M 7 > 4* <>14. 

ne]sa«7l-g, «, 4*lg, <a«-!M|7>& 

-S- “.MS^oW. 



2 * 0^71 71 ii 

• 44 *4*} 4* £$■§- <g <fyi\£_ 

*44*44. 



44 2144 44 ^ £ c$o] ft^pg- 44 
44- 4^-4 *444 #444 4 

4 4*44 £** *4- 44 4WF 4 
*£444£44. 

•46-^44 (i), (2)4 44*4 ^ 44 
£5M 44 44 447} 44 £4*44. 





444 4 **££ 444444 £444 444 
44 444. 44££*4 444 ^444- 45. 
44 447} 44 4-5* 4 * 44. 

4, 44444* 4*44 44£4* 4 7fl4 * 
*££ 4* 4, 4*44* *7} 4* 444 44 

*47} 4* £* 44£ 4 * 44. 
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g*0 \$L7 171 77 

44 44 4# 4441444 44# 4# 
4 4#£ 4## ^ 4 4# £44 44 
£444 # 47 } 44 44 
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ms 444 444 «}##££. 4 



r4. 

u®a dp 

^ ;g 

4 4Ml£ 44i 44 4444 iWr°11 
44 44 44 444 444 44 445. 
444 4 4-5-4, 444 44 44 «}# 
44 44 44 44 44 4#4 4-44 
444. 


£££ spi /T~ 

1 £4 (1)4 (3)4 £ 
7 } 44 £4 44 
£4 (2)4 (4)4 £ 


#ol 

-44 4444 


ss *h at aim-ss ss* si4s. 48*w 

3 . ^4 as 'S-S|7> as ■gslsss -ys* -T- '-fea. °1 9 

°M «J*E<8AS.«^4t! -?-&») ■asfeSa SS 

«a-o| asaa. 

,D 



-^5|H*) 128SS I 1=111* 130*3 I vf«igs| 131*3 



44 °1 #4 44£ 1 S(£ 
4)45 44 447} 44 £4 44. 

444 45.44 447} 44 £4# (D4 (3), 
(2)4 (4)44. 


gpTl 


44444 4 


4444 £-44 #4 44£5 44 £-44 44 4 
* 4S-4 444 #44 444£-, 44 44 44 


4 444 #444 4# £-4 7}4 44 7HW4 
444 4£4# #4£5.4# £# 4 &4. 





-7VO --1 


B, D 



£44 £## £44 4:4 4 
4£* 4 4 £44 #4 £ 

44 4* 44 4, 44 44 
4 4# #444 4# £4 £4 7}44-4«- 444 
e>£4£ 4# 4 4 4 4 4# £# # 44. #, 4 
#4# 4#444#4 4-#°! 44. 

44 44 4444 £44 #4* 4 44 £44 # 
4 4# 4* 44-t£4 44£ #4. 
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1. ZL5HH2| 

2. st-g-nap|* fi- * Sit hbH=£| ^g-s °tf. 

3. gc^*l|* L-fEfa 5 Sic-K 

4. °j§=! ggHE||=0||Al ggg, Hi, °i°| 7H^A|0|2| ag| 
g ofcK 

5. aj^lEScHW ggg, s.A-jB-1, a°| 7H^ a[o|°| a^l* °kL[. 


4444 / I §ng 

4* .n^ -f 444 5^4 ;e4°1 ^_S_ 
54**444*14. 



444 4 * 54* ^ * 5 , 54* *M4 
* 5*l!54g- 455 4444 44 4 

45* Op^*] H445 ^-§1 l^lfl 

4 4*4 4*1 44 7M 5*45 *4t 
444. 




OPW HH¥* KH a! 45 


mm, ^SS, H, 95 i^napl 


44415 4444445 44, *44*44 44 
44*4*5, 44 44 444 4444*4*5 
4444 444 4444 44. 

*14 44 444* 4*4-4 444 44 44* 4 
44 444* 4*4 4*1 44. 
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H*6p| / S°1 

1. 451 4*, *11*, *44 44 *44 
* *7l* ff7l 5*4 4H5 4 A 
*4B, C, D4 44 4*15 44 
44. 

444 4*1-*4* 4H i4*1 41 
15 4 B4 4 C* 4*15 4444. 
444 44, 444 444 47}* 4 
44 14*1 4 H5 4 C4 4 D, 4 
C4 4 E* 4*15 4444. 

444444 47}4 4471 14*1 4.1 
554 D4- 4 E*4*l5 4444. 
444 4 4 4*1* 4*15 444 
54 * 4 * 444 . 

B E 



C D 

2 . 444 4**17>4 44 44 C44. 


*0*71 7 T 


01 5Efl54* 


-2-W 54* 44444 4^71 44 
in-ass, * 4 4-i- -24^ 4^-71 
°) 4-i- 44-ofl ¥ 441- 415 444 
4°I4. 

1.45, #*, 41*, -¥4, 44444 
4 A, B, C, D, E£. 414 44 X 
444. -f-4^457]4 447l 
°1 41 “A, ^ *M* 4*15 4 

444 Ji*>4. 

B 



D 


2 . ■§■*14 4444 444 444 7}4 Si 41 ^> 4 . 


neHH°| S01M4. 


= ^5!g AK)|0)|fe BJoW 

a 7H2| set sujl as ^ 
5!a® aiat eoi as 
naH°a cfi4. 



c 


514 5fJ4 4°1 44 45S. «H44 5 
413EH545 44. 5efls°)W 41 ISIS 
o )4 42 , 4441444 41 So 14 ji 44 . 

4441 A, B, C, -4 4°1 4445 4 
14 ^s] 4441 4144 AB, AC, BC, 

-4 44414. 

44 neflssl 4 144<H14 o]«>)4 4144 - 41 4144 S54 
4 H 4114455 out nfl, 1441444 41 3S 

45 44. 

4t #4 52fl5°lW A«HW C5 7*r 451 
AC, ABC, ADC 

444 37>47>44. 


•11441444 414*145 414 4144 
A, B 4*14 4*144114 AB 5* BA5 4 
444 . 14 55fl5*llHl 41 1415 54 4 
5 44. 

•144 544 4*1 41 
44 A, B 4* HI 4*1* 

7il *14*1 55fl54 41 
44*114 7>4 44151 
*1-14 41144 551} H 



4414 44. i4 


4 4444 4 
444444. 


r44 4*HI 4*1 4*}*}4 7ll*l 


•444 444 5511544 
(1444 44)={A, B, C, D} 

(44 44)={AB, AC, AD, BC, CD} 

•55115444 44 4 4*14 44 444*1 H4 

£51444 44*457-14 441*14414 
1 44 551155 *4. o^l* #4 44 5 56115* 
7i5 H 55fl5*14. 


A 


B 



•1^*1 56115* 1444 711*4 44 711*7} 44 
451444 444 44 711*7} 44. 
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SPI / I 


|o| 


44 444 


-A-lol 9]-^- 

- 1 _L I .Me OT ? 


££ ^ 444 4*4 *4. 



A 

B 

C 

D 

E 

A 


O 

O 


O 

B 

O 


O 

O 

O 

C 

O 

O 



O 

D 


O 



O 

E 

O 

O 

O 

O 

\ 



| ^aiB«| 130^ | vf a|««| 131 = 


(4444 4*) 

—{A, B, C, D, E} 

(44 4*) 

={AB, AC, AE, BC, BD, 
BE, CE, DE} 

444 4444 4*4 

44. 

A*r- -pfC 



1 ** 4°1# *£4 S|^4 * 

1 J:, ^r*, ^r, **, 4*7)- *J: 

si -S-4H4 m5}4MW *4 444 
441- 4°)4. ^4, 

44, 44, 44* 44 444 A, 
B, C, D, E44al, 4s.cfl4* 
4 44* 4AS. 4444 
44M14 4. 


5iao» 

44444 


Sal, 44 


44, 4=r 

m 

42, 4S, Sal, 94 

sei 

42 , 44 

§4 

42 , St, sal 


ioi | 

5^1 44 cfl^-sv 4di-i- £4 4 
°1 4=144 

(***4 4*)=(A, B, C, D, E) 

(44 ^4)={AC, AD, AE, BC, BE, 
CD, CE, DE) 

444 Kellis 44m^ 4*4 *4. 

A 



B 



± ± S 4 7| / 


3 ^4* 4* 44* 

' 4 ^o)4. 4 ^ 4 , *^.37>, ^ 

m*, **1337}, 4-4 4 

44 A, B, C, D, E4 4^, * 

4 a>o)^. 43 . ic-a-g- *®>44 & 
3. 4* £*4* ^44 SI* 4* 
4*-S. *444 £=1lH3. 44m44. 


128= I *}^tm 130*? I cfe|H«li 1 


— ISt! —224! —324! 
—424! —524! ©aofEfcS 



£44444 4 4 m 44 444 4 ® 1444 
£44 ^. 4 = 7 } 4 4 44. 

B 

pC 

A< 



4* v 


Plus gfffl 


£44 44 57fl4 4*4 A, 
B, C, D, E7}44 44* 
4 44* £44 444. 4 
4* 4££ 4444 44 4 
44 4 4* 4££ 4444 
£efl4£ 44444. 

I SOI I 


El 

HU 

44444 

A 

C, 

D 

B 

C, 

E 

C 

A, 

B 

D 

A, 

E 

E 

B, 

D 
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02 



AW ^34 44 77]] 44 
A, B, C, D, E, F, Ga4 
¥4444*4 34. 4&® 
4H 444 ja^K 
1. aT-s *47} jig 44 






F 

G 

A | B 


— 


C 

D 


¥4-1- 4 444 444 ♦¥£- 47fe 4a# 3Bj A44. 
2.77)|¥4A, B, C, D, E, F, g#** ^34 AS. *3, 444 

44 °ll *3*4 3fe *-¥ ^Aa 4*44 asIss 1414 m 44. 

3. *# 24 Aifc“IM A«M #444 SB *# «■ 'flu's 44- G4 
4 7}fe 3a4 WI4B4 44-44. 


si*zie|7|oii msKn ao(a4. 


*** as)|= 2 ) 4 43*414 *tt«W 43** 44 « 4t ¥ & 
4* SB ** * *4* 44 4s * *3 *as 7]-¥ *S7)- a* 41, 
4 AeHS-c- S*aHP|7> 7}*44a * 4 . 

4«a 4* 17 ii«si I # SB! 7 g A 414 SB ** 44 *f 

3*CS7Kr*a 

ABCADC 

7} 

444 4 3mateft#347l7}7Br44. 

344 1 naiiE2 1 fe thg-3447> 7HHN 44. 


D 


c 


-4l a*-4 

I aalal I | =!EHa2 | 


EFPSPI / 


|o| 


1. 




3 . ^ 4 . 


7T 



01 

AA 


SB ^4- ft ft^jft Al 

4- ft fl^ft ^8 Bs. ?§£_ 
ABCDEACEB7} 

°1^ 4°1 °M-ir ttllxl °>JL £H T&%. ^ 
fl^ft xiq-s.^- al ^ SJ.4- H z- 
Afe $£aE]7l7> 7^>cf3. *t4. 
4 -^ 1 , ^5dB]7l4Hfe A l^Br ^oW 

^Sr ^ a] xMh ^0.14 ££ ^ 
72 . sT-aJ^nV xm-7l^> tt 4 . 
•fBt^S-] 7 l 7 > 7 pg^t 1444- 4 

°1 ^ 7W SEE 





as§ts 

^^}7}$] 35flAfe Sfl ^gd5]7l7} 7}^*1 ££§■ 
4? fBt-^l 717} 7>4-4l-3i ^ T^sf ^4- X-11521'SV 


£E- ^°11 tfl«M ^ol 

^r, ^r7flsl £°1 ^AKfEE 


01 


1 . ES4 zibhs. 203 
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SK)|-M7| / I 

•£Sfl=44 4 4444 444 44 7fl 
47} 44 7fl«] nfl 7L #44# 444, 
#4 m “A £ #44# #44°14£ 
44. 

£g# £4^44 
£##444 44 
44 44 44 7fl4 

4 ?lt 6 ]HS £# 

#44# 44444. 

44 444 £ 



4#44# 44 
4 A, C##4 
44£, 444 

B, D, E#4 



^X*l 0l_0_ OV ^ 01^4 
Tuns s 4^ Avn. 


• 44 ^. 4717 } 7}44 £4#44 ^ti 
4 #44, #44, £444 444 1 ' L ^- 


oV a- olri 
s e A at. 1 '}. 



I naiS3 i 


nzflAoM *t?« 

5) ta^ <34^ «“g »|5 }ji ®4. 

ASS} I naiS3 ] o||71 ig 

S«M. 

■>12} a-o] a.6^^o| *K»3°! n^afe 

°)i= **s}e|5}e *5-ne)7]7> 

7}^*}c}. °M, 

AR# I nais41 <H|A1 a, B, D, E 
«r*a C, Ffe*^a<>ra 

»14 £<>] *t“S» 1 27«°1 nellaolHfe *} 

®r *^S«W #«*}« 4* “I A*} 

3 °1 S)xr tb*7IE)7l7> 7^«M-. 
naM ^go||^ *«*}« ft*aB)7l7> 

7|~7^}7l g}C}, 

AW} I n!H55 I 0)71 ga!^ A, C, D, E 

»W 4»l JtS«] 37« o|^oj aaiat * 

#ae]7l7>7|%-s(.7| 8}t}. 


A 


B 


C 

I H2D2E4 | 


A 


K x 


E 


D 


D 


C 


I =1211=5 | 


OJ^AS. **Ae)7l7> 7^-*- A8)st w a=K 

BSM7P1 7feS!3i«= 

<D-St^« 1 Sit nafefe =SoiM ♦’ftsHA 71 **SW 
ei+t @*Ae)7|7> 7^ti. 

(2) gASW 27)0! HiUSt $ g*r3°M #**M =}* -g-MHI 
71 @l4fc *5-7151717} 7HrS}=}. 


A 7 a SI 7| / 


128*4 | ^e!SS| 130*2 | olS^ 131^ 
1 s}g-7ti}|a-i-»}5-AEl7l7}7}^*-5-i-Sl5S <5 }5}. 

^ <i) A <2>K-A (3) r—r 




(D #44# 444 

(2) #444 £44 4444 £ 44 444 

(3) #444 £44 44#4 £ 4# #44 

4, ##£4 47} 7}## ££fl£4 4444 #4 
§14 4°l£, #444 44-4# 4444 £44 
444 444444. 

444 4444 4#£ 4444 £4## #44 

4 &4427fl4 4°114r'€!r#£447}7}#44. 

£# #44 1 4 &# ££fl£4 44 444 #444 
s £ #4444 #44 44£-444 4#4£, 


41 27fl4 £Efl£# 4 #4444 #444 
44 #44 44 #44 4#£447}7}#44. 


41 27fl£4 SH ^ 2iefl=# 4#£E-]7l 

7} #7 }#44. 


££S sp| 71 57 

1 (1)#444 47fl4££ 44zte}7 p} # 7 }# 
44. 

( 2 ) #444 27iH££4 
#£ 447 } 7}#44. 


(3)#44°1 4£££ 44 

£447}7}#44. 



444 4#£447} 7l#4 4# ( 2 ), 0)44. 
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0| 5*## 1736(4 (Euler, L. : 1707 

-1783)0)1 e|snn S7H°) gut 0|# g§ o|g go^ 0 |^o)g 
3BtlfflO) 8Has|2i4. 

A, B, C, D Ml *|«# g°s L-)E)L41I1, 7?H°| 44-* o|* 
SS 4* i!°s 4443 4# HIM as na||H4 114. 


ne||=o)|Ai a, B, C, D# S.S **So|HS 
o| na||HS *Kfc3S|7|7}*7fe44. 

*, a# 44* S 4 o|g £44 8U 7?H 
4 4a|* a# 21471# gsife# £xHa * « 
4; 


18A)|7|g ^a|°) a|MS|^b)|=H(Konigsberg, SMIS 44 
0)2| aaltdoafajolfe- S.2)|* (Pregel) &o| 8.571, £ de¬ 
oils S 7|)2j go| *A|<2} 77|)2| 44£ °4a44 212*4. 


a c*A|o)| a|u|S|^U)|aa A|o| A}0|0)| 771)21 

44# *|3)ls fi rn £* a44, as 44S 
S £ 0|g 214*1 SIS 4PU7t 21*4?" 

*fe s*m h 42i4ii m. 


°] 4 44 4* Ttsfllr 4 

* 444 4444* 444:44* *4 
** 4*^-4 44 714421, #44 °1 2 
7fl°] aiflfe 4 #4444 4444 4 

* #4444 #44 4**4 *7} 7}* 

44. 

4444 35)1# o]5Lo] ^o]#. 

°14 4# *4* °1#* 44 444 * 
4 444 4*4 4#4 447} 44-4 
**** 4444 444 4# #7-11* 4 
44 4 44 444 s4 44* 44. 

44 *4* 444 2:44, 444 44 
4, #44, 4 4 si 44, *#-*4 4 
4 #41 44 44447-1 44 4# 4°} 
*^47}i44 


ii#>l4 / m 

17364 #44# 77114 44* 44# 4 44 ** 
444,4* 44* * 4 44 444 &* 44 4- 
4* §*##*4444 444 *444#4?*4 
4* 4# *44,44* 4## 4* *4*# *4 
*4**44 *Sl*4-#44 
#4 4 tt-4** 4**4 7#} 7}#44? 
*7}#44. #*44 4 7}] o 1 7 I afl^-ol#. 

344 1*44 §*44 271M444:4**447} 
7 }*# 44* 44? 

#4*4717} 7l#444 *444 #44# 444* 
44 444* #471* 44 4*4 4*4 4** 4 
4 44°} 44444 *44 4* **4*444 


£* I *444*21 sH4Ed4* 

4 *4444 4444 ** 4# 44* 44 4# 
44 444 4* 44-4** *4** 4** *4 
44*(Euler circuit)#* 44. *444*7} 
*44-71 444* ** *4444 444 44 7fl 
*}4 (5 l*l : t4. 

*444* *4* 4 4* *4, *4 44 *4, 
4714 #4 44 *4 # 44 #4 ##4 * 44. 
44 4 *4444 44*4 *S *44# *4 4 
444 44* 444** ##** 4** 444 
4*(Hamilton circuit) 4* 44. 
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#0| 
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D 


C 

2.(***o)4*) = { A , B, C, D} 
(** **)={AB, AC, AD, BC, 
BD, CD} 

*5*1*440,471} **67flo)*. 


03 4 * 545 * 4**4 


5UIS 

59 5^4711 2 

S. 7 m, A4 gx| 


S*g*i|°| aa||= 

*-§- £*| °)1 ** $■ #*Ml *** J£*}. 


c^g- zl^s} £o} ^.tg 47)121 *#* *-§-*}* 3 

*Ha**VHfca, A4 -8-4 $HB, C, d 

ol^#ol 310)^1 &5-^- B, C, D -Ml 7)|3l -*^§- $o\ *4 A, 

B, C, D Ml 7fls] ^*1 £^A4 -S-^l 4 Ml $£* $*. 

A 



B 


1. A4 -§-*l $H ¥°J Ml *fcn» ?#§• St^sfe 3,-r- 

#-§• >£A3. HEflsl- 5B)*. 

2. #* Ha) ZLfl aeflSMlA-1 7fl^l- t**MSK 


S3ZLBH = 0)| Ml5}0) 


71 Si" 

■*■*■ ^*} Til** 455* 5 *1*41 A} 

-§-***5*1, **-, 5**, 4** 

5} MM 4M11- asfl=a *** *oi*. oi 2i5)|5. 
4 *©1 *4*4 *>C4 *MH A^H*** X)lf-0)) 
4***4 *4*71 4|*Ml 0)1-01-71 ***7}4 
<4 5717} sj_g *4 5** ojio) 4 - 4*5 * # 7)1 

**. **A) tt*) 4 - 440 ) o}* 4-0)1 A) A)^32* 

«}4 *5* **55fl5* o]-§-**. 

•4*56fl5Ml**§-**ol 44 7}7)7} **. 


^°1 **-*5- 3J^ $H CfAj ©}* HEflS.1- 3g 

^5Le(|2£}Ji **. *-g- I nm I 2 ] «} AC4- ^ BD7} A]3. 

9^3 0 ) 44 - I 3^2 I £* | 5U3 | fil 5Sfl5.<4 4 - 0 ) igo] ^.4 

n>uf£S. 0)0)1 cfA) 5 * 'r UA5.?. ^551)544-. 


A 



D 



ag ** 

^*55)157} o}*55fl5 

Ml* *<7} *-*2} *4 All *4 All 4*4 Si*. 



5* *4 Al5 4*4 ** 56)15*5 *4 A)s. 
5**4 *7)1 2J4M1 *4 51 * *5* 3 J*56)1 
50)* 



44, * *MW 711 *** ** * 4, *4 5a}* 

4 8>5* 7*r *** **5*. 

All ** All *45 4 - 4 - 1*4 A> B, C, D, E, 
F5 **Ml5 ** *55 **4* 55fl5* *§- 
***. 
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*1 ajflst 44444 2414 140 . 
S4^44 4 CDla4444. 4 CD 
1- 44 44 c 4 D 1 44444 C4 d 
4 44 444 B, E, A, DA 4444 
444444 444 444 44 44s 
s 44 2444 4-2-44 2 4 44 4 
4444. 

444 4 444 44 h444 4 s 41 
4441 4 ^ 144144 . 


a as splTl ioj 

1 (D4 AC, AD44BE7}444 

44444S4444B, El- 
444 ACD4 14AS -£r4 
44 2-44. 

A 




£4-44 251117-floici-. 

44 £444 &£4 44 2 sflsi 4 CD17-141 
4SAL51 14 



(2)4 BD4 4 CF7} 444 S>£4 444 
C, E, FI 444 ABD4 44AS 1 
7l 44 144. 
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SHI 



TT 

^5^4 go] 

4444 O]^ 

44 3 J 434^44 
44444+1 4* 4 3. 444442- 
s «-e^>o] 4 §-§- 444 444 §fjL, 
42S #b]*M*1 44 4* 444 4 
0 ) 4 + 44 . 

•444 44 I7fl 44 444 2j4+efl4 

4*1 *442] 44, 42] 7fl4, 42] 7fl+ 

442] 431* 4444. 

o>Efl +44 4* 4* £431444 +- 
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31 44 4444 3 444* iff £ 
-i- 44i 44 4 - 71-4 47140 
”^M^I 44. 


20Lx]^ 
—1 X n 





04 444 ^Tiefl^Wsl 444, 4, 43 7fl- 


ass S4 zle1I=o]|a-i ^sig, g, gs| 7H+ a|o|si a-31* 4-0 (sa). 


9 P 9 P 

■► ••• -► t ,0 

• ! /' 

\ '°' 

V' 

444 4444 7 ^ 7 } £ 0 ) 7H^iLl4 44 4 ^Cf 

*4* 4+44. 

«H, 42 ) 7fl4^ioiHS 

(44*2) 4+)-(42) 7fl+) + (42) 7fl^=-)=2 

214314-4444-. 

•+44 44 4* 444 44331*314 ^gs] 
31+ 42)7)1+ ^7fl^Afol^2j : 7lll-'4 0 l-l±xK 
4+ +3] 3) 4+ t)-2- + 1 § cflA] J^E] -B-tVfV 4* ol 
ffe 4 44* 3 44 44 44 444 44 §1-i4 
&44 31 4£ 4-4 &444. 44 2 + &44 4 
44 ol 3)+j+ 7)l+S)-4 444+5. 40 ) 7fl+4* 
44 §1444. 


0 


^££-^?UiEfls°l] fi]«M 3|7flsl <3 ^SS 4+0^4-. <441, 4+ 
< 4 ^ 4 - 4 -fi] - V g -§- 4 sg^nEflsfi] ^< 44 -jl 4-4. 

+-g^ ^4UieflS4l+- 371)3] ^O] A_ D 

&4. 

jLEflS.fi] ^ °g -f-4'4-'?] -frti-fi- 44 

£ AS #444 4 &•& +-W ^4 $J4. B c 

44 OT3.EDS4W £ AB, 4 BC, 4 CD, 4 DAS #444 4 
4 4 CE, 4 ED, 4 DCS. #444 4-& S-r- -fr$4: 44^, 4 
AB, 4 BC, 4 CE, 4 ED, 4 DAS 4+44 S^fi] wpt^g: 
^42] +44 4AS ^4-44. 

I M7| | 13 a 11 s) J§^jLEfls«Hte -MMI ^4 ^t!- ^°1 W i 7 fl 

^ 9X^ 1382 12] ^^JLEflS^lB ^ 17fl 544. 

A AD 

a 


|381 I 


1382 I 


$AS #5 ]4«y -B-W £o] <^^41 ^^eflS^lA] ?V ^^4 

?t #-§- °d-i- s]#°14^ tt 7flfi] 4^1 

^’S-y-Tii €cf. 




w Trttft , a o i at ?M€ jg'aziaia'HH ^dt# », 

’8^1711^*8, l S2l7llT : */eEis}>a 
e—v—1, f— 1 

°1H£ 

w— e+f— v— (y—1)+1 — 2 


*174] Ctg 0fl7]l4 4^14 i^L]- 
(7-B14N 7fl^)-(^S] 7fl^) + (^S] 7fl^) 
fi] ^B1 ^-5-# °= v B SH. 

42W ^£^2] ^5!^, ^2)711^1-44 

V, e, / 43.4^4§-4^)14 °1 ^^4. 

v—e+f=2 

4*44 44 4 * £444 tf=6, e=8, f-4 
^lHS 

y—e+/=6—8+4=2 

7} 4444. 
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tb® -frtbtb ’S°l -B-tbtb ’Sit °]-f-fe- ^ 

Sj-i+1- ^]-T-^ 3- -n-tb^: '^°1 abl!!. o|e]®b 1^-lr -n-tbtb 

£ 6 1 Sfe 3.2HS1- H- ^ &1. 

l-§- a^-fr -B-M £ 37111- §b°fl7l ! 37111 *113W1. 


0>-L*~L> 


i i S St 7| / 


■iiii}^ ee -s-w as at ass san-415 .<hh tsas ^lit* 
v, as 7 iit* e, as flit* /s-ji *t si, a asiaas -s-aa a# 

she ^sss fit st aas »ta. ^sa as ?iitt -taa a 
s sita# ssshe taa as at ass saunas. ata 
-g-sis as ffltt & — {/ —i)s se as sH=ti°i sa. 
aas v, e, f s°m ats Sfiia aaa# a t aa. 

v—[e—(f— 1 )}+1=2 :.v-e+f=2 

aa-a- ssaa at-s- sa. 

328 BS33I221 «HIS. a S2| 7H? 

tsss as^Httf, asfHt*/SEs>a 

v-e+f= 2 


-^7151311 128^ I -^PeltJSj 130B I 1315S 


-i at naiaoiH tsss 7#t» v, as fit* «, as fUta/aa 
^ aa, s-e+/=27>s^aa*aaaaa. 

(1) I <2) \ A / (3) 


($> 


a-t^*iiE“iwtsss7iit*s, asfiiti-e, asfK 
iti »-e+/=27vsaa*aaswa. 
at - rr co a ( 3 ) 


t/a 



ShTi 


4iSJ c; 


1MH1 11! !°1 ill 
!°1 17111HI !!! 

m n. i mil 

ii m! Tii *i! mis 

imin m 

i^!i i!i!in. 





mi mi ii m ii. 

• m°l *HH! 1 ! (^-l)7floii. 

. m im 1°HI! 1111 1 

!7}11. 

• 1! 111! 11! sefl!7b 1 oll 

hh ii i°-m!!7b°bii 


© 


i7i 71" 


| 0 | 


zkH= 

V 

e 

/ 

v—e+f 

( 1 ) 

4 

3 

1 

2 

(2) 

5 

4 

1 

2 

6) 

8 

7 

1 

2 


(1), (2), (3)!lz;-e+/=27bm;l. 


© 


zlhHH 

V 

e 

/ 

v—e+f 

(l) 

6 

8 

4 

2 

(2) 

6 

9 

5 

2 

0) 

8 

12 

6 

2 


(1), (2), (3)S-ly-e+/=27bm;l. 


1 


plus s*ii 

. 

mini mi 7 m (h, h 7 m d, 

!1 7111 (/ m 11 111 v-e+fs\ 1! 1 

in. 


(i) 


A 1 

< 

> 

(3) 

1 - 1 

\A 

> 

K 

1 1 



|0| | 


Z15HH 

V 

e 

/ 

v—e+f 

(1) 

7 

6 

1 

2 

(2) 

6 

9 

5 

2 

0) 

6 

7 

3 

2 


1 . sill =lbh= 209 
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H4SPI / 


Jo | 


43*11 

jo^go | 

4+4) 

a.Aia|°| 

7 H+(e) 

o1°| 

7H+(/) 

v—e+f 

447 g 

6 

9 

5 

2 

a(4^h 

8 

12 

6 

2 




atoha^i TV 

^4 £o] 

+44^+117} 44 
444 O-ABCD 
(a}4#)4 4314, 

S44, 44 7fl44 
44 v, e, / 541 44. 

°1447114 44 ABCD* 44 4— ^ L _ 

44 444 44 44 14 ¥A4 44 ^-44 4 
*14444 4*s *1+44 s4°l44. 



oa 


05 ° l MH*f‘>ll4sl444, ^44 44 7 + 

9 E SMI / | cjaib||2| *»!«, a-AIEI, Hs| 7|H“ 

4^ 44414 ^44 4 7l)^# y, 

2-4514 Wr* e, 44 7fl^# /4s. 

M, 4§-a*4^442^K 

43*11 ^5!§2j 7U4K v) 1SAja|e| 7||+( e) I 3£|7|l+(/) 



a 0\ M 7| / 


^J*fl£^OflAjS| 1131 s, HAIEI 34 7H+ AK)|a| 4211 # tfO}MXk 



9 - 2 ). °t:g tf*l|7> a* **313*1 ?lHr* V, EAl5)o) 7^ 

* e, « 2 ) 44 =# /^e s> 7 K 

°| b| S|.l4» ^ l]|E l4^X| Sglgoll ^ 

ftiilst ■a* t SI * 1 !. «H 3* -r-®* 3 

ES.Ajzt*).^^^ ^ ^slAlHrfeE-ipiasl-Al&EcK 

V&IM v, e, fW\ 

v-e+f= 2 



#MSf SI 4E«7h 

«ME«e 

f — «+/=o 

21 3HS4. 

+4 33 £Ept gJMESei *?3!S, SMaj, 34 7H+ 

^31^4 7fl^t- V, 2,444 4Hrt^, 414 7fl^i- /e}s s}# 

v—e+f= 2 


4 


^PeiSJal 128^ I 130^ | vfejaai 1315- 


nfw s-s- 'a^lsu °M 7j^ V Q 

7K= /fez)-z)- o =60, /=32«]c)-. °H, S*1 
e)s]7l|^e»^sM^. 




*14,444,44 7fl4fe 44*1 &n, 444 44 
4-14^511=4*1 4-44 4ss 4444 44 7fl 
4^44*144. 

444 447)HW v-e+f= 27} 7^«j-4- <£ + 
44. 

*14444- -2.444 44 *143-44. 

-M4^44 44*110-ABCD4*1w=5, e=8, 
/=5*lHS.i;-g+/=5-8+5=27>^^tl4. 


444 AS 44 44 447} 44 44711*11444 
A444 44*144444 4*1444 44. 

•°J4S 43144- vertex, SA|e]^- edge, 44 
face4s44. 


IS tip I / 


#ol 

1 44 44 4^7} 44 47lls4AS v=60, 

f= 32 4-HS v - e+f= 2' 4*1 
60-6 + 32 = 2 

-■- e = 90 


210 V.SS+ZLE11H 
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3 




sf^=a 

• ZLZ OISSKH ojB) 7W 2|5)SJ §x« SHUH ^ 21*. 




>81 


l-aae], T^-g-^1 T«IW nBlIa* ol-g-«>ia44-3i 

a *m «7W aM«l =9S* S°> ®*!1* AH 
ansna-n-s-tt^xM-. 


cpW?i / sH-y 

19^71 44 4 =4(Taylor. F. W.) 

* 444 444* *444 44 €-711 o]| 
444 A l***4444. n* 44 4* 
*4)4* 44* 44 7M 4«H °J,44 
4 *44 3)4^ 444 *7fl*4 4*4 

6 M 51011 TXfef ^JfS- ^Cfyi 

4444. 

IE* 42* 444451 445. 514 44 
4 444 4* 4444314444 44 
4 4*44444. 

444 4*71-44 44 44 444 5*} 
44 4-4 *44 444 44 44*313) 
44 44- 444444 445) 51* ^ 
4-44^44. 


4*44 444444 


44 44 


-a- 54-4*5- 4*4 * 4*4, 44 4 
44-4 4444 44 444 7344 44 
4, *44 444 44* 4*4 *-g- jz. 
444 514 44* 44. 


diBSSI 4w 

1. zlbhh# o|g§w —|a^ gg* n * 214. 

2. e12Je|R*!o| gfe oig=! ZLBHH# olgslol °|Af gg* 

4*214. 

3. zlbH— 5| ^5ig°| mi SHI* o]g§K)l o|x(. gg# # 
* 214. 

4. E11JE1R48- o|gs^1 $|2H°| g^* * 214. 


WW 4* 
2=|si°i gs 


101 §J 7|j 


44 44 *444* 4** 44444 
*414 §41-4 * *£* **=*-4* 4*4. 4 

* *4 444** *4* **M4 *7j]s.o} ^ 
7 } 471 4* 4444 *44 *45) 44-4** 4 
44 *44 *44 44 ** 4** 44471 4* 
*31*51 =531*§- 4*4. 

4* *4* ** *444 4 A 11 **5i 7H4 * *4 
44 44444 444 *4 444$-4444* 
4 444 «S* 44 <44 7>4, 4*4*, 4*44 

* 4*4* 4* 44*1 44. 4* 4*714 44 
44 4* *7ii * 444 514 44 44 44 444 
43 l 514 oj *711 44* *44 5Z-4** 4*4 4 
*°1 4*44 4*43i 44. 44, A S A ^^, 
Greedy *314*, Kruskal *5l4* ** 4* 
44 3144 44 44*4*4 £**1 *4. 


1. 5ES47LHHH 211 
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SK)|-M7| / I 44 

44 444 4* 4* 44 7}X| 

*&§- 44414 *<£ %!4* *4 

44 44 *4* 44. 

^efl=* 4*44 711=] Xfl-f7l *41*4 
*4* *7,-] * 4-5-4 £4. 

® 4 44* 444AS 44. 

©* 44 444 4* 441* 44SS 

*444 :i.ellSS4444. 

4, 44 A7}4^-44B*444 sJJ 
4)44 444 *44 A4H B 

S U*|* 4*** *44. 

©4 4444 * 444 444 4 4A 
444 4444444. 

44 444 444 44 43-4 44:4 4 
44 7-1444 444 44444 4s. * 
44 44 44°1444 4ss 4444. 


01 4-8-4 4414 444 


ae«=* o|g*)ot 2 |ft aft* sift aft. 


ftft 7}x] °4-t gft* ftfto] ftigilg ^laj-fr Aim: gftte 

ft ftft* ftftft-2-S- *> 2 , ¥ ftft ftft ft -9¥ ft-ftl* ftftSS. Sft 

ftft aftlaa m-eH-s ftft °ift* aft ftft® g aft. o|"H, 
gni ftft* »W7i b«i *a« ft±ft ftft* ftft°w ftftft 

ftft ft s. g-llftftft ftftft 7}ft- ft ft ss. ftftftft. 

ft 7||2| ft## ft*7l 4)4 BAft ftift A] 

ftggftftjLftft. 

Slt^BA, B, C, D, E, F, G°fl ftft- ftftfe ftftft ftftft * 
ft-»Oft|a3. ftEHft ft#ft ftftia ftft. 



i ± a ft 7| / 


»H A“IM GS 7fe Eg- ftsft ftftte ftft* ft#ft ftft. 

A — B — D — F — G: 22(g) 

A —C —D —F —G: 20(g) 

A — cm E — F — G: 19(g) 

ftftft gftftlft ft 7#e| ftgo) ft»ftft7l ftftl ftAft ft±ft ftft 

*22g°lft. 


^e!S^ 134: | ■*! ! ’|4J^ 135= | e|HS| 136= 


1 B— ft A Hlft fllftft* 7flftft 
^ ftsftaft. Ag^itEfle) 

ft# 7flftftg E|| ftAft ftftft 

ft ftft°l] ftftt ftft a ftft 
ft gft *711* ftftft. 
ftftft 7|)ft##4*)g E|| BA 
ft ftift ftftg ftftftft gft 
ftft. 



44 

(4) 

44 sflot 
^4^ 

A 

A^*S 

5 

81# 

B 

A[^S7|^°J 

3 

A 

C 

*iJSa|^4 

4 

A 

D 

A^*a|7| 

2 

B, C 

E 


4 

D 

F 

4* 

1 

D 


aas m /l ioi" 

i 44444 A, B, C, D, E, F4144 4 
44 A i44 4<£ o] 44 44* 32.444 asfl 
as 444 4 4*4 44. 
c 



A— B- 

- D—• 

E 

1 

PQ 

i 

< 

- D—» 

F 

> 

I 

0 

1 

- D—► 

E 

> 

i 

0 

1 

- D— 

F 


444 444 7114* 4 U 4-14 4 444 4 A 
4 7-14415444. 


Plus £*l| 

LA 4^ 444* 4*4 444 4 4 

44 7^4* 44 4 444 *4 44*444 44 
4.444* *44* 4 4^.4 4*4 t-14* 44 
44 *444. 



74CH 
“I fcd 

4SAEKfl) 

S4sl1otft4^ 

A 

g*4§ 

2 

OHQ 

BA im 

B 


7 

OHQ 

BA im 

C 

4*44 

4 

B 

D 

4A|£|§^d| 

3 

A, C 

E 

§44 44 

2 

A 

F 

S-M47I 

2 

E 

G 

m 

3 

D, E 


212 Y.5E?jafnsHH 
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EtSHR-!do| gtt ggg 
aaH=» *13, 

2129 ns||Ho||Ai sjgtsi 
Bj« 4*Mo| ^s. 
# oa+tiEga m. 


a^sii^idoi at ^as zlbh=* oi§s^ s(a[- ass «w m*i. 

«N ‘H'S &■§- 7>^te 32flS£- ^ ^s] ^ *Hif *}«} 

*1 tfHafl^Hdol §fe ^eflss. &z\]g. S.WH- 4 1 
#*lfe cfS-4 tk-& *8^2£. «fl 1W. 

O 7]r% €■ &-§- 7}*|# «}# 0^1+ 3.efl 

°K 4-8- 

&-§- 7 }*fe 4 ° 1 & 3 £ 5 f 1 £ 32 . 4 £-§• * 7 ftJ 4 . 

© : 22 fl 57 > 44 W 4®1 &4 £43 ^“£* 1 * 3 £ 44 . 

© £ 4^4 £ & 5 £ 03 . sHr£ 43 -. 

0 ££ 3 flR 4 £ & 5 £ £ 4^4 “VS^}. 

£1-3) £ 34 ^ A, B, C, D, E°fl 
7 }i 444 3 *>£ «H 4 ££-§- «}BloL $ 

3. ¥ ^ 3£3 «H44 34 £-§-£ 21- 
^ 52 } 4 ^, 2.4 7 Ki 7 } 44 S 1 H 

1 3^3 £-§-55. ufl3 4^4 332. # 

“A, “114 £4 4U4 31-3 4£ 44 <r 
£3. 

O 4 ^4 34455. *}JL, £43£ Mil#4 £55. sRr 32flS-I- 
3 £ 4 , 4 £°11 H fl 3 °ll 454 £-§-§- 3 ^fe 3 . 

© 7}4 4 &4 7>*fe £ DEI AflTlsfji, § &-§- 7}*fe ££35. £ 
AE, £ AC, £ BC# *0343. 

©£#££<3H 34£&-|-7}3££AB, £ AD, £BE, £CE 
2711 # ££ 3 || 34 £ £ 1 £ ZI 211 S#- £# 3 . 

AAA 


7® 5tS ft# ? Pit £*1 
ms g* q«ie|A| ft «ri 
as oioi ebi»ir4!oi « 
t ?ias ZLfiHH* EHW 
a t£ sw-. 

g BD2| g CD# @i 
& * a AB, g AD, g 
BE, g CE g<XH g AB 
ft g BE# Blflcf. 




33£ »M 3£°1I 54 35 £-§-# 

30+30+20+20=100(£ £) 

£3. 


44543 44*1 £3 *H £5# 

41 #*Wfe 43 #s£ 444 4£4 




■ 44 . 


®Z12ll5£4 7}4 s 44 7}^1^ 41- 

711444 4, 444321157} 444 
43 44 44 74fe 401 4^4 zl 


OT O 


4 °J^l 3 4 44 47144 . 

) 44 321157} 444 321154 

4£°14 4 444 443 44 4 ®5 
£ 14 °} 44 . 

4 43214444 444 32 fl 54 *$ 
4 44 4 44 444 44 4 

44443 71171444 . 

44 443 44 44 44 4444 A 34 
4^34 44 43 44. 44, 44 4 
4 44 44 4321433 44 4^)44 
34 44 44 4444. 

® 7}4 44 44 7}44 44 4444 
#4433 444. 4, 44447} 



B— C— D— G°| gS7|-7+4+3+3=17(a)S7|# S 
eh ttfap-| AjA|£|-^ gnplt CHI fflosj- s|^o| A|7|-g 17^ 

oim. 


# 01 M 7 | / | SH-a 

a F 2 ! 443 # 444 44 a# 

441 44 44 7}44 32fl5°114 ^oj ^ ^ ^ 
33 44 4 4444 4444 444 3 32fl54 


4444 #343 

4444 . 


4 443 444 


©#4433 444 321157 } 444 321154 73 
4445014 o] 443 ^3 o }4 4 ©3 44 
< 5 }# 4 -. 


#3 | ^ 44 Si 


C 


432115^11 tfl-S}# 44^t§5# A rr-D 

44 711 ©7fl4 4 #4. 4441 

434^321154 444434 B 
44 - 44*1 44 7 }# 7 } 44 . 

A^-.tD Arv.,D An-.: 


B 


C B 


C B 


D 




1 .5E343EH” 213 
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iS. SPI / 


!0] 


7RT- * 44*1 +* 4 CF» 47) 
4-4 «l-g-°l 4*1 4 

BF, «! AD, «i CE* 44&4. 
6711 Si ++14*1 t^l^Al &oJ <g 


44*1 4+- *H4 £2fl£* 


4 AM. 



MMM +£4 4+N +-* 44 4 

-8* 

21 + 12+8 + 23 + 22 = 86(44) 

4+S. 7}+> H)-g-*l 4444 

4 CD, 4 BC, 4 AB, 4 EF, 
4 DE* 4444 4 4444 4 
4 443)144*1 44 444 aefl 
A* 4*4 4+ 4-8*- 44 4£ 


44. 


4t' 


plus 



^ 134^ | +| siflai 135^ | vf «<a«| 136^ 


<4^ 4-*4 447f 
4 1 A, B, C, D, E, F 4-4 41 
f-4 414-i* 41 £* 

4-8-* 444! 3H4. 51* 3 
4 

^|fo(, 3A4-§-§-^444 



I #o| | 

4 4-i- ^Bl^lAS. 41s]* f-4 ?lM-i* 4AS. 4* AeflHl- 

5i4 4 4°fl f-4 ?H4-i- 44*114A4 4-8-* 4^44. 

7}4 € 4*4 h* 4 AB-i- ^14451, 4**1 $*l h* 

4 CF, 4 DE, 4 BC, 4 DF, 4 AD, 4 BF, 4 EFt- 4444. 
4*£S. 4 AF* £444 4313 F7> 444AS. 4 AF* 41444 
S3, 671121 444 °1 444144 SM 414A4 4 CE4 4 BD4 41 
444. 



444 *4 4*11- 4441 h* 4£ 4-8* 

15+18+16+17+21 = 87(4 4) 


£ £ £ 4 7| / 


^o^«j 134 ^ | ^0^*1 1354 s | f. f OJ5J*!) 1364? 


2 <4a 4*4 44 7H 1 A, 

^ B, C, D, E, F 4-44) ^£4* 

41 h* 4-8-* 444! 3144. s* 314 ^ 
^*-*1 ^-slA^- 4S4* 41, 

4**-4444 


4 * ^£^ 4 + 4 * 2 ) * 4 } 7 }+A, B, 
E, F 444 *r£ 44 4 * 1 - £444 
4*14 S 43 H 44 £«-* 4&4 31 + 
4444 

(eh+ °i a) 


C, D, 
444 
4 - 8 * 



I «0| I 

7 © + td|go| h+ a AD* x+ 1 §m, td|*o| B> 0 | 
*+m^u 1 DF, uiAB, ai BD* X+ 1 +tl 




I 4+E* xd*l§(+ c|| b|§S 

18 + 20 + 28+18 + 24=108(°} *) 


214 V.£S+zlhHh 
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ZLBH = 2| ^3!§£| 0|g5fOi SjA} as* S}0| M4. 

OLHflHolW *)S. Cf€- 4j-§- ^ nsflSfil 2. 

^ o] ttj) 

$±o\ ^o] -S. ^ 4 . ^^ 2 ] ^ ** 2 fciL«. 

^34 Ajj^ 4^14 o|-§-5H 2}A> £3* ^Hr 4^ Wli*}. 


g°£ sas soiait # 
a|oii £oj # 7h5l - Kct 


4.M fe A, B, C, D, EcBMHH 

-§o[e| 

£|§j 

zfz)- #7}S>t 57||») ^EW! S°1 

1*4 

A, C, D 

4. sa* 5«W7l 4 ^«v 

ARaei 

B, E 

e)t aW S7]a *>^4. 7t ¥4 

nm 

A, B, E 

e| a|««l ^ =8* 

7114 

B, D 

4 57)]2^ #o|-E)2) £•)# S^f- *| 

sm 

C, D 


£tb ^ *RW Ca.#*l 
^ AS *M 4* 

o) sites. ^>1 -e]# £2.5. <££*} 
£ £-8: az*=i- 3H ^ $14. 

6)01), 6] HEflSl- Cl) 

«*«■ 3£2] 4^2] ^37^14. 

^■4 AJ} O^. 4$$. 401-Hfe 4A]o)| £ 

°J4 7>^a ^ ^°- p -?. te 

w. 



i: a. £ 4 7| / 


CHS si°f «|»|a|fc ais 
SSSPI tI^aI A& yx| 
# fl#W nf£ Mascot 

ffewmw. 


44*4 

A 


mm 


J_134^ | ^Igjai 135^ | '‘'pgjgjat 136^ 

3 4Si i4 67)1£) 44 1-^ofl cfl«> 

' y 

'W'A te)4. aj|^ 4^1 

4 o)4«j.<^ 671)21 44 M-i- 2 
teis) ^2) t 1 ®! 

<Wr. 


A, B, D 


L 


1 q oj ^ 14 . 




27}1 


37}a) 




37}a) 


47>a) 


•25fl2l *441 ^12 42 4 


-243}2 


- a-g- 


SS o 


-g-42444§- 
* 1 ], 44 7l*RAH! 440 ] <£6\l\. 
A) g>514 3M 44 244 44 441 ¥ 
414-8-41-. 


S*o}si 71 is 

•251)21 44H Afl^ 44fe- 4s. 14 S414W 
W. ‘44* **3}2 *-7)*# 4s 4& AJ)4 
#3}1 4 - 42 ) 24 - 4- 41, 3)24 ?! 7}4 Aflol 
44?’ 444-7-1)7} 197044)41 242 I 4444 
aJ )4 ^lsl2l SH444-. 

424)Ai 47)*# 4442S 444)2 qs. 44 
4 443}2 44 47)441 4)4 444#4 4*s 
4^44 24)2*21 4 °J,4. 3.42 42 s 4 
44 44444 a)s 4* 42s *3}4l 714s 
41 444 A!)4 44 3)27} 471141 o) 41 47 } 
42* 4* 4) 42.4 3)22) 42) 47} 11-. 


•14- 714244 44411 443)4 4 4*4 3) 


4- 


s spl /1 


«o | 

3 4 4-4 #4* 4442s 41 411 2-44 
4 §fe 44 44* 42S 443}4 ^1 
44 - 242 * 2 ^- 

A 


-44. 



ID, 4 2 I 2 * 443}7i) 143)2 4 4* 
4 3)21 A !}1 22 37 > 1 o) 4 . 

44 A 1 4* Afl22 144 44 *4* 411 
2-44 2 42ss 3)24 37fll 4-27} 42 
3}4. 


1. 5ES42 hh= 215 
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SK)|-M7| / I 

•3153 <y a] 4314 mQ 43is 

tb 3M°1 £Afl t'tsfa] Zl$] JZ+l 

°i #£ 44 s^i 4 4 ^ s* f- 44 
*}3L 4<>k24 31 314; Bl4(£4 

3l+ 44 44, Jfcfcel Al^})ol £1 ^ 

£431+7)7144443144 4£*4 
4 44 £5 4£* ^]Sfle) 4-ES. 4 
4 &4. «d4«l4t§£+1444AS 
Y+S, 4£+1 i£££ 

444 4^4 £315£ 44+14. 

4£ 4W 4+44 4& £4 

4+44 4 4 4+4 44£ £ 4+4 
££ 414£4 31 £4 +4°! 314;*! 
+£7}+4+ 4S+4. 

•4+4 A]^6(|Al 7 }+ 44 ++ 44 
1451 - +14+ ++ + &+ 3)+4£l 
4+44. 


asMi¥HS ois*(oi *1*121 as* ao^i. 

e #a«M “if- ?ie]2) A-* aiis. sra-H ^^74- ^sv 
i *)¥ *'tt ; S-°3. -g-zlfe, -aalHoW zf «s) «s] tM 

3) £ 7 } 5)fe )31MI¥!J Jli;--gz]|o]i+. 

■a®a) °_g. oiiflao)|A] zf igo) &«) th>i Efe *iti)7} sfe 

* £|*M aasfai W. J)z)2) a^Sfeisf*)?] gjiaif* 
■a-sw «*i s°°.s. 7|4 *v ae skmh»> «-i+. 

«H® ®°1 0)1= ^l*) ¥£ *HM A 71^* *t*M B, C, D *ra-g- 
2-¥ ’S¥*Kn. CM A zl^AS. 3)is) S<>Ui*h 



A, B, C, D A * 13 * ^S-aatVa, 

¥ ^WS *W* «Aa SM# ¥ zf «i ¥ 
zra *Hs) t) e|i- *|^t>) azjsa 
4WWW2*Ut 
°lafl, S* ^2) 014 7Hb]» zp-SV^ UiS 
iH4W. 

A —B —C —D —A: 2+6+3+4=15(km) 
A —D —C —B—A: 4+3+6+2= 15(km) 
A-=C — B — D — A: 6+6+5+4=21 (km) 
A—D —B —C—A: 4+5+6+6=21 (km) 
A —B —D —C —A: 2+5+3+6=16(km) 
A — C — D — B — A: 6+3+5+2=16(km) 
n)uH A — B — C — D — A SfeA-D- 
r A l3. '8¥§ m »l¥ 7(e]7> 3)is]t+. 

°H »l¥7)e)2) 2|4a¥15kmo|t+. 


(fcW km) 



•B —AS) 


± ± 5 ») 7| / 




134*? | 135^ | vjejfl«l 136^ 


P4 Afl 7]q A, 
B, C *}°]e\ 71 Ell- £ ^ofl n 
2115.0]th -f *11 w-7} po)H A, 

B, C *l^-§- 7)uj- 44 p^. loll 4, 
°1^7lElsl 



4;4;S Sp| /I #o| 

P314 #^sH 4& 314^-i- 7|4 ^^l PS. 

on 4 sfe- 4§-4 44. 
P—* A—* B"* C—* P, 

P-* C-* B— A-* P 

: 4+ 5+ 5 +3 = 17(km) 

P—A—C—B—P, 

P-* B-* C-* A-* P 

: 4+4+5+6=19(km) 

P— B— A— C— P, 

P—* C—* A—» B"» P 

: 6 + 5+ 4 +3 = 18(km) 

444 °1^7-)44 4*4417 kmc-lcf. 


-V 



Plus 431 

k€^a#A, B, C, D, 

E £7-1 X\o]s\ Sf-Hll- ^ ^1 
31 +1^4 3.31^014. AS^l 
fft^MB, C, D, EE 
All- £1 4 A 1 A £ 

+£ 4«}£4 *isj >D 

43)41 § tffl, £4 «143l 311^1 +3Hef. 

I fio| | 

U®0| $|4;7|-S|+g^+ 

A—D-*B—E—C—A 
A— C— E— B— D— A 
: 16 + 15+20 + 12 + ll = 74(°} S) 


216 Y .EWnfnsHH 



























IEH3 ajojspi 

A 


/« 0 | 



2 ( 1 ) 


*1 27HolH^.f^ALii|7l7}7l^-§l-Cf. 



(2) S& 7^>cf. 



6)#=^°! 47flolH5. ^ZL^\7}7} 
tBc^7l7} 7Vg^- 

(1), (2)014. 


naHH 

V 

e 

/ 

v—e+f 

(i) 

8 

8 

2 

2 

(2) 

8 

10 

4 

2 

0 ) 

10 

12 

4 

2 


4 (1) 



5 ^EflnoflA] 7^7} tl Al-B^lS. 7|7^H # 
Sfe ^ 

CD, «! AB, «! BD, Hi DE, $ BC, $ CE*A} 

A 

E 


D 



n^H 

10 + 12 + 13 + 14=49(km) 
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218 v.ssmmu* 


































ul-i- ^ oq- 

5!gO]|A-l C\= y\ 

rH 


S^rSOl 27H°] ZLBH=^- £ 
s^gOilAi $M|«|0| Cl-B * 

4=§0lH ittM 


04 



■Ag^r ZLHfliA* 47fl 

* m DS. g«m. 



o 5 Ag^ °W gg-|- zl«H ^ A* g#§M ^ 
[peSI B°1H iggEg f^7ie|7]* ^ji ?M. ^ A 
^•1- 0 l^°>^fe7l 



C 6 ^ ^ 7 1 ^ A^}5f. 



1 . e^4=ib[|= 219 
































07 

m 


^1 A 3*\ Hi* 


^s. si ^IhIHW 
e, ^ 


7fl^# V, 

5]-JI A nfl, 


?Vr^f 


il)v, e, /si 3M: AA 
(2) v-e+fA &W 



08 ^ ^ 4^7> A-& 7fl^7} 207fl, SA 5]5l 7fl 

[MU ^7}32/m Sll, ^°g^^^^7ll^l-^M5l-. 


£|£2| A|7_hg A|*j-0)| 
Ai a\X\°\ 3|gZflX|£| f| 

OlH ^OH A|7_kD| ZJ 

^ 1§£!4. 



nl^ ^o}2l oflA-1 AW ^ Jl* <g7l 5 7* 

f - ^IS]* til A&A Aft, A ^ofl AAA *1#, £ 

*1 s3:71|1-i4e 1-\S a^l^K 



t:\oa 

—1 fcd 

^A^-(S) 

etelsHoHl^S 

A 

£A|S|7|£ TjlSj ^ 

2 

0-10 

HAcn 

B 

s®sa 

5 

A 

C 

SA|£|£fc££S 

3 

A 

D 

a4sj-7i|Ah 

2 

C 

E 

££[©*P1 

3 

C 

F 

SA|i|^Aig 

1 

B 

G 

AjA|s|Ah^d| 

2 

C, D, F 


AW ^l A l a ^1*^1-^ til AAAaa°- ^Hef. 
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10 B, C, D, 

(ggj E AH oil fAl 7M44 's^l'^Hr Ml J=£r 

^ 7fls] *|3 0 1 f-Alol ^ oj^ MH 
^11- nfl, 2)^ v]%^ 


(S-°|: ajEJ-S) 



A 

B 

C 

D 

E 

A 


2 

4 

3 

3 

B 

2 


3 

1 

4 

C 

4 

3 


2 

3 

D 

3 

1 

2 


5 

E 

3 

4 

3 

5 

A 



44 Ml neflSMW *bi*h *\ a 4 s 


AflJO- 


7l-c^- nS.E7l 

-J-tT -I 'x 


^4M1 q*i*£ nfl, HA4 s)AM qs\ 


:AAx, y, z^-JLt} 


^.x+y+z^] i^-A? 




12 44 ^44 Ml 44M A, B, C, D 4°14 °14 M44 4 MMl 44 

\mm 4 alhha°14. a 44MMH #444 B, C, D ^4* 44 4 A \ 
A 444 A#>}# 4, 4 A 44 444 44 - 44 -. 
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01 

•as a* 5!'i- 


A i—- ■ 


H a 71 


/\ / \ 


® 1 
ffl >-. tr 


i- (3) n t n 

i- n 


03 

444 H4*44 A 
1 - 1444 ** *44* ft E , 

444 44-4 72.44 b* 7} 

,? dV— 


4*4 4 



®i 
® 4 



04 


4* ALHfl** 44 4* 4*4 ^Aft 97>4 4 
4444 444 444 44 44 * 444 4 
44 . 444 * 444 * 4 4*4 4*4 44 


4? 


A 

r 




(EHN: A I71) 

I 

-► • 


F 

2 


@1744 ©1844 © 204 4 

@2244 © 234 4 


222 V.SEimnsHJE 














































05 


07 


©4 44 44 } 7 } 44 £©514 7 ^ 7 } 

247fl4 ttfl, ©444 711®©? 

®167fl ©187H ®207fl 

©227fl ©247H 


'-^ © 7^4 ©©? 



06 


4® 5© C H— 4©HH 4-§-§- n>H© T5f| 4© 
444, 44 44, 444 ©4 44* 44-4 
444. 


XbCH 
—1 fcd 

4447K1D 

4444 

A 

2 

04 CD 

HAn 

B 

4 

A 

C 

5 

A 

D 

6 

B 

E 

5 

B, C 

F 

3 

D, E 

G 

1 

E 

H 

4 

F, G 


4 44* £© 44 © i 4 l 4A4 4©4 44 4 

®©? 

CD 1613 ©174 ©184 

©194 ©204 


08 



©££ 4H44444n.il: 41, A £7,17}- 44 

4444 £41- £© ©44 4©? 

®C ©E ©B, C 

©C, D ©D, E 


tHttSl7F^[(V) 223 







































































09 

107flSl ^oll /K 

t@h A x^tx l 

A-8z ^Ml A \f\/ 
igAS. 

-£-€^ AA. °H iLS-tt 
^mr? 

®i ©2 ©3 

@4 ©5 


1 0 © UPM 

cfg-^1 13.^ 1 14 A-& TIHflSoll n7 flo] 
4-^7>§H ^ 7fl©7} ^©ZLSflAl- 1 ?} 


11 iSfc© 

i@§- 5^ @4d fAl iEl® 67fls] 7]7|A a, 

b, c, d, e, F*m7]mAmA°n. 

©7l7|A-7l-o]o] 7jBj7} 150 km 6llfl?l 7l^R 

V\ e|A @4@» A &@n % ^1), 

°1 ©dd -§Al ^l® 7 } A&sM § ^ 

7H"rl-^M^. 


(EFtI: km) 



A 

B 

C 

D 

E 

F 

A 


90 

180 

205 

55 

105 

B 

90 


130 

180 

105 

165 

C 

180 

130 

\ 

100 

200 

250 

D 

205 

180 

100 


210 

225 

E 

55 

105 

200 

210 


100 

F 

105 

165 

250 

225 

100 



# H o] 35flA^ #$\ 7fl©l- F^lSjuL 

^-I-I-CH 13.^ 2 IS] ^51 F^]JL, 





lAL^ll 



°W, F w $)&^? 


©18 ©27 ©36 

@45 ©61 



‘H’S J}A}o] oJe>| A |oj 

°1 7d 

5]7} 35]32f A V 

£A, B, C, D 47fl 

7] ^4 3 A© @©©3 

4 2|A^7de|*© 


(EFr|: km) 



>M5f. 


224 v.ss^zlehh 




























































04 *44 A°W 4* 4/fl 7.114 ^44 

DS ^s.s] ABCED, ABECD, 
AEBCD, AECBDS.471M4 

® 47H 


01 (l)4(4)I-S-4*44-1-444 4 

47> 44. 

(2)21- (3* 5-4 *44 - 4 4^ 4> 

Bfl7> 744. 

(5) 4(8)8:444 27H #4 o g^lH^O-S.A-lS. 

a* 43 -^fl 71-44. 

(6) 4 (7)8: 44 ail 4417) 48: SljSS. 7) 

3 . ai 444 } 44 . 

0(1)31(4), (2)4(3), (5)4 (8), (6)4 (7) 


02 


44 * 44 * 4 * 4 * 

<41 4 44 44414 43! 
44 4144 5-4* a 
ell =4 44 


E 



03 


® 8 r 45. 44 84 

- 18 : 414 44 27114 4444 444 n 
4 44. 

©4 4S. 44. 



05 eh 4 A, B, C, D7> s.4 *44 4 ss. 4 C 
2(4 Dt 444-AS. 44 +4°) 414 . ^ 

4 C 2 ) a d* 444 . 

SSCS1SD 



07 (14=12, e=20, /= 11 

(2)«—e+/= 12—20+11=3 

(U (1) v=12, g=20, /=11 (2)3 


©8: 4S. 44 #4. 

e-8: 444 44 47114 4444 §144 c 
-8-44. 

©£ +|s. 44 #4. 

a-8-4444 57H, n*4-444 471144 
©£ 45. 44 #4. 

a8:444 44 27114 4444 4 71144 
4 u4 4 71144. 

(D © 


08 44 41447)48:44£iH4 

v—e+f=2 

4HS. 20 —32+/=2 .'./=14 

444 44 7)1441471144. 

® 147H 

09 1 - 8.4 44* *44-8-5. 4 s. 444 444 

444 444 *4 441 - 3.444 341=5. 
4444 4*4 44. 


254 944 #o| 

































B F 



A^B^F-*G: 2+5+1+2=10Os) 

G: 2+3+2+2=9(‘s) 

A—C^E: 2+3+3=8(4) 

A—C—G: 2+3+2=7(s) 

444 4# 444 ^11- #4*1$ 01 +!_8. 
* 3} £4 A14-2. io4°14. 

(U lOH 


12 A 444014 *444 4$ 01 4441- 4 
*1 44 A 4445. *4$$ s.$ 45+1 °1 
1 44 $ 444 ^ 4 . 

A—B—C^D-*A, A^D—C—B^A 
: 6 + 5 + 8 + 4=23 (44) 

A—B^D—C-*A, A—C^D-*B^A 
: 6 + 5 + 8 + 7 = 26 (44) 
A-*C^B^D-*A, A^D^B—C^A 
: 7+5+5+4=21 (44) 

444 4^ °11 44$ 2i44°14. 

(U 2144 


10 


4 44$ 144+-5 45i 414$ 141 4 
°14$ 4 $5. 4$ aeflil- a* 4, 4 44 
1-4 0H1 4401 S-8.4 411 44$4. 

°1 asfliOH 7}4 $ 414 y$ 4 DEI- 
014451, 414 44 y$ $401^. 4 AC, 
4 BE* 01444. 

41°-$ 4$ 4$ 44$ 4 4711 $014 4 
44144°! 4$ 444 neflst- 414 44 
4 BC4 4 AD* 0144 * 4 CE4 4 AE 
$ 445.4 417)1444. 


A 



A 



11 


444 1-4 OH*4401 +$s|+ 41$ 

1 + 2 + 2 + 3=8(44 4) 

ID 800+3^ 

*44 a41 414 
4444 



.'. x+y+z=4 + 4 + 2 = 10 


@( 


S4 £*ll 


01 i. 


Y 


/-\ 


4-44 $44 Y44 44 *014 4$ YU 

$ -i, t7°14. 


@ 


02 ^$4Hf44. 

A A 

B -?E C\ D 




C*' "*D E*-<B 

-$4Hf4 444 
$aoiAfil *44°1 44 4711, 57115 . 4 a 
.45.4*5241144. 
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05 


06 


c*4a*4°14. 

G F _ A E 

F 


Jr\ n, 

u 

B C 


D 


ABC 


G 


444 S -71 * 4 a a4a44 4*1 
44 4* -i, coi 4 . 

ID® 

03 A°114 a* *44* 4 444 444 Ba 

/Hr 4 a* AEDCFB, AEDFCB, 
AEFDCB, AFEDCB°laa47>4°14. 

(U © 

04 A 44 la 7 Kr a* la* 444 444 

A^B^D-*G^H-*I 
: 1 + 2 + 2 + 2 + 4 + 7 = 18(44) 
A^B^E—H^I 
: 1+2+3+4+7=17(44) 

F44 is 7}4 la* 14* 444 
F—*C^E—H^I 
: 2 + 6 + 3 + 4 + 7 = 22(44) 

44-4 444 4444 4 444 4^4 4 

44 22444 4. 

ID© 


444 a^4 444°|aa 44 71144 io°14 
44 44 44 7} 44 44a«g°il4 
v— e+/= 2 °l aa 
11 — 24 + 10 = 2 
.'. v=16 

m® 

4 444 *44aa 4a 444 44 44 
1 - as) 44 asflaa 4444 444 44. 

D (EHH: W 



07 


08 


°M, A°114 Ha 7fe a4 la* 444 4 
44 444 44. 

A^B—D—F^H : 19(4) 
A^B^E—F^H : 18(4) 
A^B^E-*G^H : 16(4) 

A—C^E—F^H : 19(4) 

A—C^E-*G^H : 17(4) 


444 444 a* 444 4 4a4 444 
44 444194°14. 

ID© 


**44 711471- o a* 24 an* 4*ae| 
717} 71444. **44 7fl44 44 4*4 
44. 

®4 27H, ©, ®, ©.@4 4711014. 

4 a4* *44aa 4 
a 4444 4a* 4a 
a 44 asfla*- al 
4 4 44 14M1 a4 
4 -§--§■ 44 a* 4*4 
a44 44. 

444 44 44 aa 44 444 2)444 
44 4 44. 

(i) 44 A* 444a A4 44 444 4 * 
4*4-1:7>*14 4 * 4444. 

.-. A-E 

(u) A a* E4 414 4 * 21*4* 7*1* 
4*4444. A-E-C 

(iii) A a* C4 414 4 * 4*4* 7>4* 
1* 4^44. 4 4 !b 11*4 0 1 471* 
°14aa A-C* *11444. 

.'. A-E-C-B 

(iv) A a* B4 414 4 * 4*4* 7*1* 
1* 4^44. 4, 4141444 4714 
°>4aa A-C4 A-B* *11444. 

.'. D-A-E-C-B 



256 S44*o| 
















444 A £44 3)4 <g 
4s)fe£4feD, E°)4. 


A 



09 


2-44 Hf34 &>] ^O) 
3} iiafls*- 4444 4 
444 4 €2-4 4+4 
44 44 37)-4°14. 



12 


10 



241+4 44 7|)^9, 12, 15, 18, - 3 ,% 

44°) 9, 447)- 3°] -f^'Hr'S'i: ol =t)-. 
F„=9+ {n — 1) x 3 
.'. F 10 =9+9X3=36 

H3(D 


11 


s.m aiailfis LfEHUck 

4 7)444: 444°-2 5}3. 4 444 A>o) 

4 447} 150 km °N°1 444-1: 444)fe 
44444 €+2 
A 



C 


D 


aa|)i2| ^5!S2| AHa S*» OlSficf. 

4+4 4-+2 ^14-4 4-g- a44 44-. 


A 



c 


D 

-O 


444 44 -S41 444- 42+k 4 444 

4 44 7fl4b37fl°14. 

@ 37H 


1 El-711 


fig 9fi2| OIS >|h» fiSEK 


4-7-MW #4+M 47H 444: 2-4 4442. 

4-42. 142+r 24 4+4 °i^ 444 4 
44 44. 

£4-—'A—B—C—D—-£4- 
44D-C-B-A-M 

: 7+4 + 6 + 9+3=29(km) 

-&4-—'A—B—D—C—-&a} 

£4—C—D—B—A—44 
: 7+4 + 10 + 9+5=35(km) 

M-A-C-B-D-M 

£x}—D—B—C—A—£ a} 

: 7+6 + 6 +10 + 3=32(km) 

-&4—A—D—B—C—-&4- 
-&4—C—B—D—A—-&4- 

: 7+8 + 10 + 6 + 5=36(km) 
-&4—'C—A—B—D—-&4- 
44—'D—'B—'A—'C—>44 

: 5+6 + 4 +10 + 3=28(km) 

£4—C—B—A—D—£4 
44—D—A—B—C—44 
: 5+6+ 4+8+3=26(km) 


S|S|2| +SEK 

44—C—B—A—D—44 
24 44—D—A—B—C—44 
4 442 444 4, °14 7)e|7l- 2)244. 

EE] o|g ?2I2| si+gl* fifth 

444 °)Jg- 7)5)2) 2)^4 
5+6+4+8 + 3=26(km)°14. 

O 26 km 


V. ESafnsHH 257 




















